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Over two hundred million New Departure Ball 
Bearings in this war have served to clinch the 
reputation of this superior product for peace-time 
use. In machines wherever shafts revolve or 
reciprocate they simplify design, locate parts 
accurately and reduce maintenance. 


Nothing rolls like a ball! 


New Departure * Division of General Motors * Bristol, Connecticut 


ay NEW DEPARTURE 


BALL BEARINGS 3289 
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Cutting oil Views letter 





Practical suggestions from the field on how cu 


being used by midwest machine operators to lick tough wartime jobs 





tting oils and coolants are 
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A big washing job was eliminated on bomb ends by 
a Michigan bomb maker when he shifted to Stanicool 
H.D. Soluble Oil. A heavy-duty product was needed to 
get good tool life, tapping 512”—12 threads in ends of 
250 lb. bombs of SAE 1035 forged steel. Stanicool H.D. 
was the only oil tried that gave desired tool life plus 
easy removal—a valuable time saver because the bomb 
ends had to be painted. 


Automatics old enough to vote were pressed into 
service by an Illinois war plant. They did the job except 
that on some of these old machines excessive leakage 
of bearing oil into the sump diluted the cutting oil at a 
rapid rate. This in turn materially reduced tool life. 
The problem was solved without time-taking and ex- 
pensive machine rebuilding. A Standard Lubrication 
Engineer suggested adding Acme Base Oil Extra Heavy 
periodically to the cutting oil. This replenished the 
compounding, kept up tool life, and eliminated throw- 
ing away sump after sump full of oil. It’s in emergen- 
cies like these that you'll find Standard Lubrication 
Engineers most helpful. 


Jerky action of gun-rifling broaches is often caused 
by the weight of heavy broach and ram breaking down 
the lubricating film of ordinary lubricants used on 
ways. One broach maker found Stanolex 31 just what 
he needed. Because of the filter used in the system for 


STANDARD OIL COMPA 
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lubricating the ways, heavy-bodied oils could not be 
used. Stanolex 31 was light enough in viscosity to be 
used in the system and tough enough to maintain a 
lubricating film that gave the ram smooth, even action, 





To get good tool life plus a satisfactory finish with- 
out grinding, posed a problem for a Michigan plant. 
The job is produced from 6150 hot rolled steel ona 
Gridley Automatic. Several cutting oils were tried, but 
Acme Cutting Oil 110—mixed with 2 parts of parafiia 
oil—was the only oil that gave good enough finish to 
eliminate a grinding operation, and at the same time 

cut tool grinding to twice a shift. This added 15% to 4 
a day's production—a lot of parts when one is produced 


er 
every 28 seconds. 


i 
Have you investigated Standard’s Coded Lubri- . 


cation Service—a simple numerical system for getting BH qy 
the right lubricant in all the right places. Your Standard 
Industrial Service Representative will be glad to explain & of 
it —and tell you how you can put it to work in yout 
plant. Call the local Standard Oil Company (Indiana he 
office, or write 910 S. Michigan Avenue, Chicago 8v, 
Illinois for the Engineer nearest you. In Nebraska, write jm CC 
Standard Oil Company of Nebraska at Omaha 2. he 
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araftin ANOTHER COTTA “ENGINEERED-TO-ORDER” TRANSMISSION FOR CLYDE IRON WORKS, INC., DULUTH, MINN. 


‘ish to 
> time 
OL 0 5 Logging equipment means rugged machin- 


uc ery, such as the double drum hoist or yarder 


pictured above. It’s one of the powerful machines 


Lubri- 
ie turned out by Clyde Iron Works, Inc. ... typical 
indarfd 
xplain of the heavy-duty equipment in which the extra- 
n yo 
dian) B® heavy demands on the gear box are met by 


¢* COTTA transmissions. For over 30 years COTTA 
i has been a source of custom-designed transmis- 
sion units for locomotive cranes, oil-well drilling 
rigs, power excavotors, and the like. COTTA’s 
special distinction is providing smooth, quiet, 


hichly effici-nt, low-cost transmission of power 








for the job having exacting space limitations. 
What is your problem? A letter outlining your 
needs will receive prompt attention...or write 


for free illustrated brochure today! 


COTTA TRANSMISSION CORP., ROCKFORD, ILLINOIS 


An 
Assurance 

° 
endable 


HEAVY-DUTY 
TRANSMISSIONS 


PRECISION-BUILTe SPECIALLY 
ENGINEERED FOR YOUR PRODUCT 





Service 
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In ceramic production Stainless Steels, Nickel, Monel, and Nickel Alloyed Castings are used in many special applications. 


NICKEL AIDS THE CERAMIC INDUSTRY 


to KEEP ‘Em PRODUCING £ 


Many Ceramic engineers and plant op- 
eratorshave found it necessary skillfully 
tointegrate the best in methods and ma- 
chines to achieve wartime production. 


They made the refractories branch 
of the industry a War Giant that’s strid- 
ing forward with massive output for 
keeping metal going on its way to war. 
In critical war production areas build- 
ing brick for plant expansions and ce- 
ment for roads on which millions travel 
to their wartime tasks have been avail- 
able in ample quantity and on time. 


No essential industry has lacked 
supplies of ceramics. 


An important aspect in this achieve- 
ment is the utilization of Nickel Cast 
Irons, Stainless Steels, Monel and other 
alloys containing Nickel...tocombatthe 
ravages of heat, corrosion and abrasion. 


To minimize attendant interruptions 
of production, ceramic engineers... re- 


lying on their long peacetime experi 
ence with metals and alloys...made 
the judicious choice of Nickel alloys. 


Their experience had shown them 
that a little Nickel goes a long way to 
keep equipment producing. 


Nickel imparts hardness, toughness, 
strength and wear resistance. It fortifies 
crusher rolls, scrapers and other criti- 
cal parts of production equipment. 
Nickel is specified widely in processing 
mechanisms...such as muller tires, 
scraper blades, pug mill knives, chute 
liners and all manner of parts subject 
to severe abrasive action. Nickel al- 
loyed parts provide long service life... 
reducing the need for frequent replace- 
ment. Thus it is practical for plant op- 
erators to increase output and general 
efficiency ...and all this at a very rea- 
sonable cost. 


For many years it has been our privi- 





lege to cooperate with foundrymen and 
engineers who desired help in the se- 
lection, fabrication and heat treatment 
of alloys. If you’d like to have such as- 
sistance...whatever your industry may 
be...counsel and data are available on 
request. 








Catalog “C” 


makes it easy for 
you to get booklets 
and bulletins on in- 













dustrial applications 
of Nickel, metallurgi- 
cal data and working 
instructions. Why not 
send for your copy today? 











‘ Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N. Y. 





When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 










i 








C | 
INDUGTRIES 


Published Semi-Monthly 
91 August 1, 1944 Number 3 | 









JULIAN CHASE, Dips Edito 
t. CUSTER, Associate Editor GESC EN. Detroit Editor | 


/ 
I ROME | HL FARRIS, Asst Editor LEONARD WESTRATE. News Editor, Detroit | 


MARCUS AINSWORTH, Statistician H. H. ROBERTS, Ass’t Editor | THAT LEADS A 
L. W. MOFFETT, Washington Editor HOWARD KOHLBRENNER, Art Editor 


D. BROWNE, Washington News Ed. EU — J. HARDY, Washington Ass’t Ed. 


i. RAYMOND KAY, West Coast ARCUS W. BOURDON. British | 


CONTENTS 


Plant Clearance—What Must be Done to 

Speed Up Recoveries. By George Roney 17 
Flail Tanks Clear Minefields in Normandy 19 
An Air Power Policy for America. By 








Eugene E. Wilson 29 ' 
Gabriel Products on Military Vehicles and | 
Warplanes. By Joseph Geschelin a2 4 
Gas Turbine Development—Past and Pres- 
ent. By P. M. Heldt .. 26 | | 
German Aerial Torpedo Powered by Jet | 
Prepulsion Engine of Compressorless ' 
Type. By M. W. Bourdon 31 
Copper Brazing as a Production Tool. By 
C. L. Hibert 32 5 
CED Views on Disposal of Government Sur- 
plus Property .«éfsaen-s es -:-:- 36 
New Production Equipment .... 37 


War Work Prevents Resumption of Pas- 
senger Car Production. By Donald 














Browne Sh ey 38 om: ; 
New Products for Aircraft MCAS eae 39 | reabnees <a ssdet yeng dy 
New Products 40 | 
Wright Engine Cylinder Barrels E 1 t , : 

pt A {tern Fine, aren Peer 41 Run.-in tests of new and rebuilt engines are now 
News of the Industry 42 simplified and speeded up by a new type hy- 
Calendar of Coming Events 4S draulic dynamometer that requires no outside elec- 
A dvertionre’ Index ee 160 | trie current or coolant supply. Engine and power 

Ee a er absorption heat loads are handled by a double duty 


radiator designed by Young Heat Transfer 
Engineers. One section cools the jacket water 





Automotive Division 


nd Jos. S. Hitpretu, President and Manager | of the engine on test and another cools the water 
rf Juan Cuase, Vice Pres. ng GC. Buz, Vice Pres.| of the dynamometer. Other Young units are do- 
nm | . > 

Philadelphia $9, Pa., Chestnut & 56th Sts., Phone Sherwood 1494 | ing equally unusual jobs on land, sea, and in the 
aS- New York 17, N. Y., 100 East 42nd St., Phone Murray Hill 5-8600; } A 
ay Chicago 1, Ill., Room 916 London Guarantee & Accident Building, Phone air. Whatever your heat transfer problem may 

oe a ee et ee ee | be, Young engin help you to a soluti 

n : Clevelan ’ 0, uardian eo 6 ; Wash- e 
. ington 4, D. C., 1061 National Press Bidg., Phone District 8109 and 8110; ’ 5 & cere, cam ° P yeu 2: 6: CAR 


San Francisco 5, Calif., 605 Market St., Room 708, Phone Douglas 0967; ° 


Los Angeles 1, Calif., 6000 Miramonte Blvd., Phone Lafayette 5525. 
— Gable AGBOES | sow cdivind vide 5 céKECAES SS SIT Sdc rye cccccaucees Autoland, Philadelphia 








Young Tube Bundle and Shell Heat Exchangers 
are used in aircraft engine run-in tests. At the 
start live steam is run through them to quickly 
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HE new Packard 2-speed, 2- 
‘ae supercharger for Rolls- 
Royce engines is raising the ceiling 
of our latest P-51 Mustang fighter 
nearly 2 miles higher. 

Spinning at more than 20,000 
r.p.m., superchargers must be ma- 
chined to the nth degree of accuracy. 
Doing this on a production basis re- 
quires the most suitable cutting cool- 
ants available. Whether for fine pre- 
cision work or hogging off metal in 
the roughest of machining opera- 
tions, machine-shops everywhere 


prefer Texaco Cutting and Soluble 
Oils. 

Texaco Cutting Oils permit higher 
speeds and feeds, with improved sur- 
face finish. They lubricate the tools, 
and by carrying away the heat pre- 
vent chip welding; and lengthen tool 
life, assuring greater output. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available to you through more than 
2300 Texaco distributing points in 
the 48 States. The Texas Company, 
135 E. 42nd St., New York 17, N. Y. 





LIFTING THE 
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THEY PREFER TEXACO 


*® More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


*® More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


™ More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


* More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


* More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 





TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS %* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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A Vewattle 
AUTOMATIC LATHE 


FOR SMALL 
WORK DEMANDING 
HIGH SPEEDS 


; 


AND EXTREME 
ACCURACY 


LA 
a 





The Lo-swing IMP Lathe lends itself 
to practically unlimited tooling pos- 
sibilities. Illustration above shows a 
standard machine. The close-up views 
show three typical applications of 
standard and special attachments to the 
base machine which have resulted in in- 





creased production and lowered costs. 


If you have a turning job requiring 
high speeds, fine finishes and extreme 
accuracy, write for IMP Bulletin N-42. 





IMP WITH BACK-SQUARING ATTACHMENT 


SENECA FALLS MACHINE CO. 
Seneca Falls, N. Y. 









IMP WITH 
AUTOMATIC LOADER 


on 


IMP WITH BACK-SQUARING 
ATTACHMENT AND 
THIRD SLIDE 
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United Air Cleaners protect the en- 
gines of many models of Autocar 
transport vehicles and tractors manu- 
factured for the Army and Navy. 
Autocar Model No. 8144-T 5-6 ton 
4 x 4 tractor truck, used for haul- 
ing ponton sections, is equipped 
eee with United Air CleanerT195-12100 
mt I: spe wre: 
illustrated here. 


IN CLEAN ENGINE AIR 


Efficient engine performance requires clean air. Air free of 
atmospheric abrasives means long life from rings, pistons, 
sleeves and bearings. 





— 


<= TVA 


Tens of thousands of military vehicles and other internal 
combustion engines at work on war jobs are thoroughly pro- 
tected against dirt and other destructive abrasives with United 
Oil Bath Air Cleaners. 


United Air Cleaners have been used for over 19 years on 
trucks, cars, tractors and stationary engines. The superiority of 
United design — its simplicity and solidity of construction, its 
large oil reservoir and its great dirt-trapping capacity — has 
long been recognized. 


Even higher standards of performance that will be achieved 
by the new peace-time machines now on the way will be 
matched with added engine protection provided by United's 
specialized experience. 





The Army-Navy “‘E”’ emblems earned by our em- 
ployees of both United Air Cleaner and Mitchell 
Divisions are constant inspirations to greater achieve- 
ment in the future. 





UNITED SPECIALTIES COMPANY 


UNITED AIR CLEANER DIVISION + CHICAGO 28, ILLINOIS MITCHELL DIVISION + PHILADELPHIA 36, PA. 






AIR CLEANERS *& METAL STAMPINGS & HIGH PRESSURE HOSE CLAMPS 
* IGNITION SWITCHES w ROLLED SHAPES x DOVETAILS 
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Why Warner Electric Brakes Give You 


SPLIT-SECOND STOPPING POWER 


e The Warner Electric Brake is a 
simple, mechanical brake, operated 
by an electro-magnet and armature 
disc. Each wheel is a complete brake 
unit. The power is built within the 
brake itself —a wire to the battery 
and a rheostat control are all that is 
needed to operate the brakes, 


C 


e The electro-magnet remains station- 
ary within the wheel, until power is 
applied from the driver's seat. 


O 


e The armature disc revolves with the 
wheel. When the driver moves the 
controller lever the electric current 
energizes the electro-magnet causing 
it to cling to the revolving armature 
dise which shifts the magnet within 
a limited arc in the same direction 
as the wheel. 


©) 


e As the electro-magnet shifts, a lug 
attached to the magnet presses a cam 
against the brake band end, forcing 
the brake band against the drum thus 
applying the brake. 


oF 


e The more current the driver allows 
to reach the electro-magnet the tighter 
it clings to the armature disc. A 
slight slipping action prevents grab- 
bing. No brake adjustment is neces- 
sary. Lining can be worn down to 
rivet heads — at which point a safety 
stop eliminates scoring of drums. 


WARNE ~ 


igust 1. 1944 Whenw 


FOR YOUR HEAVY LOADS 


—USE LESS CURRENT 
THAN A TAIL | 
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BUY 
A WAR Bonns 


WARNER ELECTRIC BRAKE MFG. CO. 


BELOIT, WISCONSIN 
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har a beating 
these bearings would take! 


HIS is what you may not see when an armature—or any 

other high speed part—is snugly mounted on its bearings. 
But you may be sure that the “whip” or “throw” caused by un- 
balance will deliver a blow at every revolution. And the higher 
the R.P.M., the harder the blow. 


Call it “vibration” if you wish. But remember that vibration 
means punishment for any high speed assembly . . . punish- 
ment that strains, wears, and shortens the life of vital parts. 

To eliminate this unbalance and vibration is the job which 
Gisholt Dynetric Balancing Machines accomplish more quick- 
ly, more easily, and more accurately than ever before. If your 


product can be improved by it, write for full information. 


GISHOLT MACHINE COMPANY 


1205 East Washington Street 4 Madison, Wisconsin ( Ih) bs : 
% pet DYNETRIC BALANCING first enables 


Look Ahead... Keep Ahead. you to /ocate the point of unbalance; the 
With Gisholt Ralinsie teehee ee” measure it for accurate correction. Elec 
tronic tubes amplify unbalance vibrations 

as much as 1,600,000 times. 











TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + “SPECIAL MACHINES 



















Heres a great small 
spotwelder that is 


«sturdy... 
x Precise... 

« fast.. 
«compact... 


Peaesemege ar sen 








< 
Write for descriptive 
bulletin No. 112-A 


SSciaky SRres. 





Manufacturers of a Complete Line of AC and DC Electric Resistance Welding Equipment 


4915 W. 67TH ST., CHICAGO, 38, ILLINOIS 


Sctaky engineering has proved that it 
is possible to make a machine that is 
small, yet capable of delivering fast, high 
quality spot welds in day in and out pro- 
duction. Incorporated in this rocker arm 
type welder are exclusive features hitherto 
only used in larger machines. The use of 
heavy duty roller bearings at the fulcrum 
point of the arm, together with a special 
rubber cushion in the pressure cylinder, 
assure smooth action . . . eliminate ham- 
mering and wear. The design is compact 
with controls and contactor in a hinged 
cabinet . . . dials are convenient to oper- 
ator and unit may be easily installed or 
moved 


If your problem involves the fabrication 
of mild, stainless or zine-coated steels and 
brass in light gauges, it will pay you to 
consider the “PMCR.0-1.” 





" n England: Sciaky Electric Welding Machines, Lid., London 
lec: ranch offices in Detroit and Los Angeles 
ons Be 
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CONTROLLING THE POWER 
OF 2,000 HORSES a 


ODAY'’S aircraft engines are miracles 

of concentrated power. In the tapered 
nose of a fighting plane, the might of more 
than 2,000 horses is held in leash—ready 
at a touch of the throttle to carry the war 
to the enemy. 

As engine horsepower has gone up— 
and up—and up, engine manufacturers 
have demanded gears of greater compact- 
ness and greater precision to carry these 
vastly increased loads. 

Producing gears of sufficient accuracy 
to meet the demand of these super-engines 
was formerly possible by slow and tedious 
hand methods. But the problems pre- 
sented in adapting these hand procedures 
to the manufacture of gears in quantities 


sufficient to power the world’s greatest 
air force meant a new approach to gear 
production. 

The thousands of Pratt and Whitney en- 
gines in use in every theater of the war 
testify to the successful solution of these 
problems. For today, in the plants of Foote 
Bros. Gear and Machine Corporation, rev- 
olutionary methods of gear fabrication, 
heat treatment and quality contro! are 
assuring our air forces of high precision 
gears—in quantities. 

Translated into terms of peacetime pro- 
duction, these gears promise American 
manufacturers new economies in power 
transmission—new compactness in ma- 
chine design. 


FOOTE BROS. GEAR AND MACHINE CORPORATION e¢ 5225 SO. WESTERN BLVD., CHICAGO 9, ILL. 
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Flan Now for 
ECONOMICAL 


PRODUCTION! 











Production Machines 
equipped with Ex-Cell-O 
Hydraulic Units have 
numerous advantages 


ae 
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ECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES - SPECIAL MULTIPLE 
ILLING MACHINES + PRECISION THREAD GRINDING, BORING AND LAPPING MACHINES 
OACHES - HYDRAULIC POWER UNITS - GRINDING SPINDLES + DRILL JIG BUSHINGS + CONTINENTAL 
EQUIPMENT + R. R. PINS AND 
SHINGS + PURE-PAK CONTAINER MACHINES + PRECISION AIRCRAFT AND MISCELLANEOUS PARTS 


TTING TOOLS + TOOL GRINDERS 


EX-CELL-O CORPOR 


DIESEL FUEL INJECTION 















For the machine you build, or the machine we build, the use 
of Ex-Cell-O Hydraulic Power Units provides these features: 


They are compact, for proper design. 

They are self-contained, for ease in installation. 

They have infinite feeds, for proper cutting. 

They have gear change, for proper speeds. 

They have ample power, for multiple-head 
operation. 

They have variable stroke, for greater flexi- 
bility. 


Ex-Cell-O Hydraulic Power Units are standard and produced 
in quantities, but in nearly every case where the unit is used it 
becomes a part of a special, high production type machine 
for a specific operation. These units are economical because, 
as applications change, the units can become a part of the 
new machine even though entire base is redesigned. 


The units can be mounted on any plane—horizontally, 
vertically, or angularly—on a temporary or a permanent 
base, and they can be arranged so that it is possible to use 
them in connection with guide bars and multiple drill heads. 


Find out today how Ex-Cell-O Special Machines and Ex- 4 y 


Cell-O Hydraulic Power Units can fit your program f 
today's and tomorrow's production. 


DETROIT 6, MICHIGAN 


PRECISION 
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SEND US YOUR SPECIFICATIONS ON STANDARDIZED ITEMS, OR LET 
US HELP DEVELOP NEW USES TO MEET YOUR NEEDS. WE ARE EXPER. 
IENCED PAPER CONVERTERS ...HAVE A NEW, UP-TO-DATE PLANT 


»--- AND ARE IN A POSITION TO SERVE YOU WELL AND PROMPTLY 


INDUSTRIAL GASKETS; DIE CUT SPECIALTIES 


Pierce industrial gaskets: manufactured to precision dimen- 
sions from paper, felt, cork, asbestos, synthetic rubber, leather 
or special compositions; meet specifications for resistence to 
oil, water, gasoline, heat, pressure. Die-cut specialties: pro- 
duced by rotary press, platen press, punch press, or drawing 
methods from paper, felt, cork, special compositions. 


PACKAGING AND SHOP PRODUCTION ENVELOPES 


Pierce packaging envelopes for holding small flat parts; 
metal-top envelopes for secure fastening and convenient re- 
opening; waterproof and greaseproof envelopes to meet all 
specifications; da lex shop-order envelopes — with protective 
glassine panels: the modern method of keeping blueprints and 
production orders together during work in progress. 








NEW...SAF-T-PAK BOXES FOR SMALL PARTS 


Pierce Saf-T-Pak Boxes: specially designed to individual re- 
quirements for the protection of small precision parts and 
other fragile items easily damaged in shipment. Can be pro- 
duced from kraft, chipboard, or special compositions in a 
wide variety of forms with die-cut cells, cushion liners, par- 
titions, other construction features of protective packaging. 


SPIRAL-WOUND PAPER TUBES AND CANS 


Pierce spiral-wound tubes and cans: in diameters from 3%” 
to 6” — any required length —- from waterproof paper, kraft, 
chipboard, special compositions. Also, Pierce Saf-T-Pak 
tubes with felt liner for protection of fragile parts in shipment. 
Pierce protective caps and tubes for male and female threads: 
made in any size, waxed or plain. 


PRODUCTS 





* WRITE FOR SAMPLES AND COMPLETE INFORMATION 


Wanufactured by PIERCE PAPER PRODUCTS CO., 2720-B AUBURN STREET, ROCKFORD, ILLINOIS 
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WE'VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 


Can magnesium 
be riveted? 


Riveting is a highly satisfactory method of joining Dow- 
metal Magnesium Alloy fabricated forms. In those fields of 
manufacture where the weight-saving and fine strength 
characteristics of a metal are important, Dowmetal offers 
a number of exceptional qualities to supplement the fact 
that it is the lightest of all structural metals. 


Dowmetal is readily suited to hot or cold riveting by standard 
methods. Anodized rivets of the proper aluminum alloy are 
generally specified. Drilling is recommended in preference 
to punching, especially in heavy sheet or extruded sections. 
Flush heads are provided by machine countersinking or by 

. ° 9 F . An example of the riveting of 
dimpling with the correct tool. While either the squeeze Dowmetal sheet, as applied to 
‘ ‘ an aircraft vertical sub- 
riveter or hand gun can be employed, the former is preferred assembly. 
in most instances. 


Dow, as the pioneer and largest producer of magnesium, has accumulated 
comprehensive technical data on the riveting of magnesium alloys, and on 
the application of the riveting technique to various types of Dowmetal fabri- 
cation. Complete facilities are maintained in the Dow plants for the actual 
production of riveted assemblies, in quantity as well as in small or experi- 
mental lots. Dow's experience and production capacities are readily available 
to assist you in any phase of Dowmetal riveting methods. 
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¥ A normal “feel” or reaction on the 
brake pedal allows the driver to sense 
the exact degree of brake application or 
release. 


v Instantaneous brake action is accu- 
rately graduated in response to the 
exact degree of pedal operation by the 
driver. 


¥ No external levers, links or other 
mechanical moving parts. 


y All working parts are within the 
Hydrovac braking unit, where they 
are protected from outside dirt and 
water. 


7 No reaction loads on mounting 
brackets—all stresses are taken inter- 
nally. 


v Extremely easy to install; may be 
located at the most convenient place on 
the vehicle chassis. 


¥ The controlling force from the 
brake pedal is automatically added to 
the force of the power cylinder. 


v Provisions for trailer connections. 
allow controlling trailer brakes in 
correct balance with tractor brakes. 
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Plant Clearance to 
Speed Up Recoveries 17 


A great big job is staring the industry in 
the face before conversion to peacetime pro- 
duction can be resumed. It is going to take 
a lot of high voltage planning. Here are 
some high voltage thoughts and an en- 
lightening analysis that will make you 
think. Read this article. 


An Air Power Policy 
For America 20 


This country has put a lot of planes into 
the air in this “all-out-war” effort. The bal- 
ance of power is being decided in the air. 
After the war the whole world will have 
become “air conscious.” The future of 
America’s safety, its industry and eco- 


nomic welfare depends on “what we do - 


about it.” Here are some real suggestions 
from the fountain head of authority in 
things aeronautic. 


Gas Turbine Development— 
Past and Present 26 


Here is a treat for you engineers from our 
old friend P. M. Heldt. You have read 
his articles for years in AUTOMOTIVE AND 
AVIATION INDUSTRIES. They need no in- 
troduction. They are sufficient unto them- 
selves. Read this one too. 


German Aerial Torpedo 31 


Gradually the whole story has come to the 
front about this mysterious Nazi weapon. 
Here is the last that has come to hand 
from our British representative. It about 
washes up the whole package of details 
that’ have been subjects of guessings. 


Copper Brazing 32 
In this article the author brings to light 
some new techniques in the use of the con- 
veyorized coppér brazing furnace in gen- 
eral production setups. It shows another 
step forward in our methods, so read it and 
be posted. 
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A Time for Industrial Leadership 


by Alfred P. Sloan, Jr. 


UT of today’s tremendous accumulation of purchas- 

ing power, out of our present tremendous demand 

for all kind of goods, arises a question and a very 

important question. It involves a set of circumstances 

which we have never had before and which will not 

be duplicated certainly within the time of any of us 
now grown to maturity. 


That question is this: Would it be possible, if 
American industry stepped forward and planned 
boldly and dramatically and with courage, and ex- 
panded its capacity and operations, to take care of 
this postwar demand, to capitalize this purchasing 
power? Would it be possible from an economic point 
of view to raise the national income, and hence, of 
course, the standard of living, to an amount far in 
excess of what we have ever had before? 

I think that this is economically sound? I believe 
that it would be possible if industry would step for- 
ward, show the leadership, and take the risk, recog- 
nizing that perhaps the risk is not so great as the 
risk of not doing it. Naturally, the elasticity of the 
demand for various products must be measured as 
industry plans for this great opportunity and moves 
up to the extent that circumstances justify. 

On a basis of conviction and faith, it seems possible 
to do it. The conviction is that it is possible, if we 
go along together, to meet the issue of postwar jobs 
and to raise the national income to a higher level 
than we have ever known before. Faith enters 
through a firm belief that, as a result of experience 
in the war, the attitude of the American public is 
completely changed with respect to industry and in- 
dustry’s problems and recognizes now the vital effect 
of industry’s well-being on that of the country as a 
whole. 


The rabbit-out-of-the-hat business, the something- 
for-nothing, the destroying of wealth on the false 
theory that by doing so we increase wealth, the idea 
that money is value in itself without regard to what 
it is exchanged for—all that and a lot of other pana- 
ceas that might be mentioned were characteristic of 
the 1930’s and are finished. 


I believe the American public is going to demand 
something different, irrespective of what happens in 
the Fall. I believe we can look forward to the post- 
war period with that conviction. 














































































































































































































































































































SUST REMOVE BROACHED 












The exceptionally high production on this job, 
and the ease with which it was handled, may 
be attributed largely to the efficient fixtures 
designed by CINCINNATI Application Engi- 
neers. The equipment: A CINCINNATI No. 
3-30 Duplex Vertical Hydro-Broach with 
automatic clamping fixtures. The operation: 
Broach two wrench slots. The operator simply 
removes one finished part and drops in a new 
piece to replace it. This is the only manual 
part of the entire operation. A V-block with 
a back taper locates the part centrally, and a 
cup-shaped clamp at the front of the fixture 
clamips the part back against a locating plate. 
@ This setup was developed by CINCINNaTI 
Application Engineers and provides a fast and 
economical means of machining two wrench 
slots in a circular part. Talk over your 
broaching or milling jobs with our engineers. 
They may be able to work out a more 
satisfactory method of handling your work. 


Simplified drawing showing 
how the parts are automati- 
cally located and clamped, 
prior to the down stroke of 
the ram. 


= Right: Cincinnati No. 5-42 Duplex Vertical Hydro-Broach. 
‘ \ — Db ‘ . : . 
el y Catalog M-894-2 gives complete specifications. For a brief 
CINCI wt NATI description, look in Sweet's Catalog File. 
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Plant Clearance— 


LANT clearance is a major physical un- 
dertaking in the reconversion of the 
automotive industry. It must precede 
any re-establishment of automobile manu- 
facture and employment. The size of the 
task and its many aspects indicate need for analyzing 
the job before starting it. 

The necessity for close scheduling of each of the 
phases of plant clearance is made obvious by considera- 
tion of the substantial amounts of time required to 
take inventories, have them checked, segregate vari- 
ous types of machines and materials, reach decisions 
on scrapping, packaging and storing, selling surpluses, 
arranging the handling and transportation, and actu- 
ally moving the goods. Because of the time factor and 
the urgent need for definite action, it is apparent that 
any work done on this job before termination day will 
be a substantial contribution to prospects for quick re- 
employment of work- 
ers and war veterans. 

From the viewpoint 
of the operating man 
in this industry, the 
immediate problem of 
plant clearance after 
termination can be 
best pictured by realizing the size of the physical task 
facing each of the various automotive companies. 
For example, one automotive company will have to 
move 100 acres of equipment, including huge presses, 
out of its plants in order to make room for reconver- 
sion to civilian production. Another automotive 
firm’s job of unscrambling its facilities after the war 
involves Government-owned machinery covering 234 
million sq ft and mingled with company-owned equip- 
ment. These machines must be segregated and moved 
before the firm can really begin its reconversion. In 
this case the machinery would cover a floor area 
quivalent to 25 Yankee Stadiums. 

Some paper work and considerable organization are 
essential before Government-owned surpluses and 
equipment can be moved, but the present lack of 


War Production 
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Managing Director, Automotive Council for 


What must be done to 


speed up recoveries 


clearly defined Federal procedures for the orderly dis- 
posal of this material is a major shortcoming in exist- 
ing reconversion legislation. Even now—as the result 
of production cutbacks, contract cancellations amount- 
ing to $14 billions to date, and design modifications on 
war products—mountainous piles of obsolete parts, 
scrapped manufacturing equipment and idle raw ma- 
terials are beginning to clutter up valuable manufac- 
turing space. In an industry where plant space is 
always closely calculated, the situation now developing 
is paradoxical, for the whole automotive assembly sys- 
tem is built around the even flow of materials into 
the plant as needed. There never has been room for 
maintaining surplus inventories, and usual- 
ly not more than a day’s supply of one item 
or a week’s bank of another was kept on 
hand. Today, materials which no longer 
are needed for war production and have 
no relationship to those used in automobile 
manufacture are cluttering aisles, crowd- 
ing shipping docks, and clogging usable fac- 
tory and warehouse space. 

As an example of this condition, one automotive 
company has as much as 30 acres of space, both in- 
door and out, currently occupied by parts and ma- 
terials from a cancelled tank contract. The original 
production schedule under the contract called for de- 
livery of 7040 vehicles, but after 2728 had been manu- 
factured, operations were ordered stopped. Left from 
the contract were 13,783 tons of high grade steel 
valued at $758,065, or about $55 a ton. When all 
plans to dispose of the entire lot failed, invitations 
were sent to 7000 steel users asking for bids on the 
material, item by item, and approximately 5503 tons 
were disposed of over a period of several months at 
an average price of $48 a ton. The remainder of the 
steel is tying up space in the company’s yards, nearly 
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10 months after it became a surplus commodity. 

In other categories, the company found itself with 
a large inventory of specially designed machine tools, 
jigs and fixtures, and precision gages and measuring 
instruments. Outside of machine tools, only a small 
percentage of the equipment was found to be usable 
on other war production work and none will be adapt- 
able to motor car manufacture. Since the conclusion 
of the contract they have been boxed and placed in 
warehouses and yards. Among the surplus items are 
2691 jigs and fixtures with a value of $8,000,000; 
4347 special tools such as drills, cutters and reamers 
with a valuation of $5,000,000; 14,285 gages and 
measuring instruments: valued at $520,000. Similar 
facts were turned up on such items as machine tools, 
dies, foundry molding equipment, and even partially 
fabricated tank parts. In this group there were 1518 
machine tools with an estimated value of $11,000,000; 
1200 metal dies costing $2,500,000; 2063 foundry items 
worth $4,000,000; and 923 completed tank parts 
worth $12,000,000. 

Emphasis must be given to the idea that, if physical 
removal of Government property is required, the pro- 
curement agencies and industry must organize for the 
job now. Shortening the time requirements and re- 
duction in the over-all size of the job can be accom- 
plished by the 13 methods listed in the following 
paragraphs. Noted in each instance is the progress 
(printed in italics) made to date. 


1.—TERMINATION POLICIES 


Carry through the plan to establish Governmental 
termination policies now. 

Legislation has been pending in both branches of 
Congress for many months. Action is necessary 
now, in this session of Congress. The Government 
cannot afford delay in view of current cutbacks and 
cancellations. This is primarily a Congressional 
responsibility. 

2.—WORKING PROCEDURES 
Procurement and disposal agencies should develop 
and test working procedures immediately by means of 
applying the procedures to current handling of cut- 
backs and cancellations. Case histories will help to 
determine whether the mechanism for contract ter- 
mination is workable. 


These must be free of red tape and designed to 
reduce the time requirement. Procedures can be 
evolved from experience in handling recent cutbacks 
and cancellations. Some procedures already evolving 
through PR-15. Further development immediately 
is the responsibility of procurement and disposal 
agencies. 

3.—TRAINING PERSONNEL 
Train Government personnel to carry out procedures 
and policies for rapid clearance of plants. 

Some procurement agency personnel and industry 
personnel being trained now. Government should 
survey the requirements to make certain that the 
numbers available from procurement offices are 
sufficient to work out the details with all plants 
quickly. 

4.—PAPER WORK 
Find out what paper work and physical movement 
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of goods can be accomplished before termination day. 
Wherever possible start now on inventories, estimates, 
classifying equipment, segregating various types of 
materials, and scrapping useless materials. At least 
make specific and detailed plans for doing these things 
immediately after termination. 

Great lack apparent here. Not enough impetus has 
been given this by any agency. Planning is still 
mostly in the stratosphere. Down-to-earth handling 
of this problem must start soon. Contracting 
agencies should be acting on some of these plant 
clearance problems now. 


5.—EARMARKING MACHINE TOOLS 

Earmark machine tools and equipment. Whatever 
is to be retained for arsenals, or used for standby 
purposes, should be tagged now and arrangements 
made for removal and shipping. Equipment to be 
scrapped should also be tagged now. Machines 
definitely going into storage should be tagged, and 
handling and store arrangements made now. Ma- 
chines that can. be sold to manufacturers should be 
priced and offered for sale now, so disposal can get 
underway. 

Failure to establish policies and price formulae 
for machine tools is one of the most distinct 
threats to prompt clearance of plants. Immedi- 
ate tagging of non-saleable machines, plus the sale 
of others (to be retained on war work as long as 
needed) can be done in most cases before termina- 
tion day. This will automatically shorten the time 
requirement and reduce the size of the plant clear- 
ance job. It will also substantially decrease the 
time required while waiting for deliveries, if new 
machine tools must be ordered from busy machine 
tool builders at later dates. The Surplus War 
Property Administration and War Production 
Board will be taking an important step if they pur- 
sue the policy announced on June 12 by Mr. Byrnes, 
director of the Office of War Mobilization, to per- 
mit contractors to purchase Government-owned ma- 
chine tools in the immediate future and to place 
orders for new machines that will be needed. Such 
arrangeemnts are imperative to prepare the Ameri- 
can economy for rapid resumption of peacetime pro- 
duction and employment. These steps have been 
recommended by the industry on numerous occa- 
sions. Recent conferences have been held with Mr. 
Clayton and his associates. 


6.—DESIGNATING FACILITIES 

Procurement agencies and WPB should indicate as 
soon as possible what facilities will be kept in opera- 
tion indefinitely; which ones will be kept in partial 
operation; which ones will be kept intact as standby 
plants, and which ones will be permitted to recon- 
vert, partially or completely. Where possible, remove 
long-term contracts (aircraft and Navy, for example) 
from necessary civilian plants and concentrate them 
in plants where reconversion is not a factor. 

By removing from preliminary consideration 
those plants which the Government desires to re- 
tain, the size of the plant reconversion problem 
will be reduced and the whole problem will be clari- 
fied. Industry will know then whether any new 

(Turn to page 148, please) 
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Flail Tanks 
Clear Minefields 


in Normandy 


British Combine Photos 


(Above) Fitted to the 
Sherman flail tank is this 
steel cylinder, to which is 
attached a number of 
lengths of chains. As the 
tank moves forward, the 
cylinder revolves and the 
free ends of the chains 
beat on the ground con- 
tinuously. This flailing ex- 
plodes anti-personnel and 
anti-tank mines. 





(Above) This photo shows the latest flail tank model in operation. It is called the Crab 

and comprises an American Sherman tank with flail mechanism which is added at British 

factories. They are now being used to clear tracks through minefields laid by the enemy 

in Normandy. Flails of the Crab are driven by the tank engine instead of by an auxiliary 
engine as on the Scorpion flail tank. 


(Below) Further development work 
with flail tanks resulted in the 
Baron, followed by the Marquis, 
and later by the Crab, which is 
shown on this page. The Baron 
tank (above) has a Matilda tank 








(Above) The British first used 
Matilda and Valentine tanks with 
flails during the North African 
campaign, one of the latter flail 
tanks being shown above. These 
tanks were called Scorpions. 
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An Air Power 


HE objective of an Air Power policy is “to pro- 

vide for the common defense, promote the gen- 

eral welfare and secure the blessings of liberty to 
ourselves and our posterity.” We believe that historic, 
economic and all other considerations make such a 
policy imperative. 

The details of the American Air Power policy are 
of importance to the present hearings because your 
Committee is not just acting as an executor liquidat- 
ing a great war. Such a procedure would require dis- 
posal of all assets as well as all liabilities. The work 
of the Committee covers the broader range of a trus- 
tee who retains assets and manages them for the bene- 
ficiaries. The conservation of Air Power’s assets will 
pay dividends to the nation for 
generations to come. What are 
these assets? 

They are the planes which have 

bombed, strafed, torpedoed, and 
shot out of the skies the enemy of 
aircraft in combat. More than 
that, they are the “know-how” 
which made these planes possible. 
The vital character of military air force is now estab- 
lished beyond the shadow of a doubt, and we should 
not heedlessly destroy the ability to produce such a 
potent weapon. 

The success of the invasion of Europe hinged as 
much as upon any other factor on the ability of the 
air forces—working and fighting in conjunction with 
other services—to assure freedom of communications 
on land, sea and in the air for us, and to deny that 
fredeom to the enemy. We cannot afford to throw 
such advantages away by lagging behind in world 
aeronautical development either in time of war or of 
peace. 

Naval Air Power has demonstrated in the Pacific 
that it controls the sea lanes. Planes have proved 
themselves not alone as new weapons, but also as a 
means for bringing old and new weapons together 
more effectively. It is inconceivable that we should 
now or in the future abandon such control and through 
indifference allow another nation or nations to out- 
strip us and eventually dominate us. In the light of 
what has been accomplished in aircraft manufacture, 
it is not unreasonable to predict that huge bombers 
will be able to attack an objective half way around 
the globe and return non-stop. We will not be al- 
lowed, in the future, the few hours of grace which 
follow a declaration of war. Air Power will strike like 
lightning. Announcement of hostilities will come 
later. We must have Air Power to discourage and 





This statement was presented in July by Mr. Wilson to the 
War Contracts Subcommittee of the Committee on Military 
Affairs, United States Senate. 
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By Eugene E. Wilson 


Chairman of the Board of Governors, 
Aeronautical Chamber of Commerce 
America; and 

United Aircraft Corp. 


forestall any sneak attacks such as Pearl Harbor. 

While combat Air Power has proved itself, we must 
remember that American transport, too, has de- 
veloped tremendously its utility as a war weapon. Pri- 
vate domestic airlines have expanded to operate vast 
overseas services under contracts with the Air Trans- 
port Command. The Army and Navy Air Transport 
Commands serve distant fronts in this global war. 
Rapid transportation of troops and key men have made 
possible complex operations—needed materials have 
been rushed to all fronts—war necessities have been 
flown back to our factories—wounded have been 
brought back to this country for proper treatment. 
The personal type airplane has made its contribution, 
serving as eyes for the ground 
forces, as the transportation ve- 
hicle for combat officers, and as 
an aerial ambulance. 

Air Power has served so wel] in 
war that there is danger of its 
wartime accomplishments obscur- 
ing its peacetime significance. It 
is worth reminding ourselves that 
Air Power works for peace as well as for war, that 
air transportation—commercial and personal—is the 
heart of Air Power. Its backbone is the aircraft in- 
dustry. Its sinews are the Army and Navy air forces. 

With the coming of peace, some may protest that we 
cannot afford to maintain such Air Power after the 
war. This objection, however, loses sight of the fact 
that Air Power, properly administered, need not be a 
burden upon the people, tending to depress their stand- 
ard of living but can, on the other hand, become a 
profitable investment. For proof, let us turn back a 
few pages of history. 

The first important stage in the growth of American 
Air Power was during World War I. The development 
of our aviation at that time was thrust upon us by 
great external forces. Before that war, we did not 
regard the airplane as something to fight with; we 
thought of it as a tool for peacetime pursuits. At 
that time, surface transportation, and principally in- 
ternational sea transportation, was all-important, as it 
had been for centuries. 

When we entered the war in April, 1917, we were 
without military airplanes or even designs for them. 
Although we borrowed liberally from the designs of 
our Allies, although we worked hard to produce de- 
signs of our own, and although we moved energetic- 
ally to produce military aircraft by American volume 
production methods, few American airplanes were in 
combat. 

Similarly, we were not prepared for the Armistice 
which came in November, 1918. We had no adequate 
plans for terminating war contracts. We had no 


Vice Chairman, 


AUTOMOTIVE and AVIATION INDUSTRIES 


Wi 


lo 
co 
te 
pe 


lo; 
qu 


wil 
fu 
pr 
thi 


Ai 











definite program or facilities for disposition of sur- 
plus goods and plants. The result came close to a 
debacle when many aircraft companies failed and those 
which escaped collapse were producing only a few 
small orders. 

In 1925, the vigorous criticisms of Brig. Gen. 
William E. Micthell and a mounting public demand re- 
sulted in the creation of the “Morrow Board” by 
President Coolidge. This was composed of representa- 
tives of the Armed Forces, the aeronautical engineer- 
ing profession, Congressional bodies and the public. 

The recommendations of this board, embodied by 
Congress in the Air Corps Act of 1926, resulted in 
the appointment of an Assistant Secretary for Air in 
the Departments of War, Navy and Commerce. The 
board concluded that our national security required a 
strong air force and that at its base there must be a 
sound private aviation industry whose technological 
and manufacturing progress was to be made possible 
by an extended program of procurement. 

The Morrow Board and its recommendations might 
well have started the United States on the road to real 
Air Power. Not all its recommendations were fol- 
lowed. Some were. Sometimes they were followed 
consistently and sometimes in- 
termittently. But even this pre- 
pared the basis for America’s 
aircraft industry to be techno- 
logically prepared for the re- 
quirements of World War II. We 


future security, economic 

progress, employment, and in 

the broad advance of our 
civilization 


An investment in Air Power + 
will pay rich dividends in 
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Policy for America 


had the designs, if not the plants and the production. 

Fortunately, orders from nations which were later 
our Allies, enabled us to take our designs, build up 
our plants, and develop our production so that at, the 
time America entered World War II we were in a 
position where we could supply aircraft to our Allies, 
instead of borrowing from them, ahd at the same 
time build up our own nation’s air forces. The moral 
of this is future Air Power preparedness. 

Control of communication by sea is a counterpart to 
Air Power. Captain Mahan’s work, “The Influence 
of Sea Power Upon History,” showed the effect 
of sea power in successfully waging war and in pro- 
moting prosperity during peace. The cooperation of 
American and British sea power brought the con- 
structive benefits of a peaceful interchange of prod- 
ucts and ideas throughout the world. 

Three times during the past 25 years this beneficent 
control of the seas has been challenged by the enemies 
of democracy—twice by the Germans with submarines 
and recently by the Japanese with naval Air Power. 

But Allied Air Power in 
conjunction with greatly 
expanded naval forces 
have met these menaces. 
(Turn to page 80) 
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Gabriel Products 










(Above )—Many of the stamping operations in the 
press shop are designed for high productivity. Typical 
of these is the equipment in the foreground, showing 
the use of a progressive die with motor driven stock 
reel, and a Wittek feeding roll at the right. 


(Below)—A battery of Cincinnati Centerless grind- 
ers and lapping machines for piston rod finishing. 





(Below )—In the shock absorber as- 
sembly department —in the fore- 
ground are the National projection 
welders, This equipment is used 
for the various welding operations 
outlined in the routing. 


facturer of automotive shock ab- 
sorbers, The Gabriel Co., Cleveland, 
Ohio, has played an important role as a 
war producer. Gabriel Aerotype direct- 
acting shock absorbers are being pro- 
duced in large quantity for application 
on jeeps, reconnaissance cars, and 
armored cars. In addition, a line of 
Gabriel hydraulic cylinders has been sup- 
plied for military aircraft application— 
for gun turrets, wing control flaps, and 
landing struts. 
Late in 1943, Gabriel acquired the 
business of the International Metal Hose 
Co., now a division of Gabriel, and one 
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AUTOMOTIVE and AVIATION INDUSTRIES 




















By Joseph Geschelin 


on Military Vehicles and Warplanes 


of the major suppliers of flexible metal tubing for a 
variety of applications. This product is being sup- 
plied as detachable nozzles for gasoline “blitz cans,” 
for exhaust hose on jeeps, trucks, tanks, armored cars, 
etc. High pressure flexible metal tubing is used in 
the remote control systems of military vessels of the 
Navy and for merchant ships. In addition to these 
normal activities, Gabriel has been operating a special 
department for the volume production of 60-mm trench 
mortar shells and fins, using both forgings and steel 
castings for the bodies. 

Significantly, the company has projected its think- 
ing to an important postwar program which can be 
placed in effect at the cessation of hostilities. This 
contemplates an ambitious expansion and conversion 
project designed to provide facilities for the mass 
production of Aerotype shock absorbers for standard 
equipment as well as for the replacement trade.- The 
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line will consist of four basic types, encompassing a 
range of sizes suitable for passenger cars, trucks, 
buses, and for light cars of postwar design. Following 
the same pattern, flexible hose will be produced for 
automotive exhaust and heater tubing, for aircraft, 
for shipbuilding, for the petroleum industry, and for 
household appliances. 

During the war, all of Gabriel’s energies directed to 
the manufacture of shock absorbers, special struts 
for aircraft and other applications, and of shells and 
fins, are concentrated in the original shock absorber 
plant. This activity has been carried on without plant 
expansion and with the minimum of new equipment. 
To facilitate these operations, the plant has been de- 
partmentalized in the interest of maximum economy. 
Here will be found a comprehensive press shop with a 
variety of small inclinable presses; a large screw ma- 
chine department fitted with four-spindle Cone auto- 
matics and six-spindle Gridley automatics; a machine 
shop for the shell bodies, equipped with a large bat- 
tery of Sundstrand lathes; a paint department; ma- 
chine shop for shock absorber parts; etc. Shock ab- 
sorbers are assembled in a department provided with 
assembly benches and a variety of special tools and 
fixtures. 

Although machine shop methods are conventional in 
character, Gabriel has developed a number of ad- 
vanced techniques in resistance welding. They use 
Taylor-Winfield and National Welding machines, em- 


View of machine shop department for the 60- 
mm fin assembly with Kingsbury drilling ma- 
chines in the foreground. 
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(Below) — Unique Taylor - Winfield 
projection welding machine for the 
automatic welding, in one operation, 
of the fin assembly. Here the four 
stampings are assembled in a fixture 
and spot-welded in one operation, 


(Above )—Corner of the large machine shop for 
60-mm trench mortar shell. In the foreground is 
a battery of Gisholt automatic lathes for turning. 


ploying projection welding techniques exclusively. In 
the manufacture of shock absorbers, for example, the 
process has been simplified by welding procedures. 
Shock absorber eyes are welded to a cup for one end; 
and are welded to the shaft for the other end. The 
end cups are seam welded to the tubing to provide a 
pressure-tight closure. One of the most outstanding 
of the welding developments, however, is the huge 
Taylor-Winfield projection welder in which the four 
U-shaped stampings are spot-welded to the body to 
form shell fin assemblies. This operation is performed 
in one setting with the pieces assembled and held in 
a special work-holding fixture. . chined in Sundstrand lathes, using Kenametal-tipped 
Bodies for the 60-mm trench mortar shel] are ma- tools. This special steel cutting grade cemented- 
carbide has been responsible for a 
tremendous increase in productivity 
and a corresponding improvement in 
finish. The machined parts are in- 
spected on a bench, using a Sheffield 
Multi-chek gage for sizing, and by 
visual inspection at other stations. 

Shock absorber shafts are machined 
from bar stock on automatics, then 
finished to fine tolerances and fine 
surface finish on a battery of Cincin- 
nati Centerless machines — starting 
with a grinder and progressing 
through two lapping stages. 

In the press shop, excellent pro- 
cedures have been developed for 
handling long run stampings such as 
the parts of the 60-mm fin. The 
presses are fitted with progressive 
dies, the metal strip being fed through 
from the coil by means of an auto- 


Blakeslee Niagara washing machine is em- 
ployed for the cleaning of the 60-mm shells. 
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matic reel attachment. 

Production of shock absorbers is a highly mechan- 
ized operation laid out for straight line process from 
beginning to the final assembly and testing. Welding 
and high-speed spinning operations are employed ex- 
clusively to eliminate threading and fastenings in the 
interest of high productivity at minimum cost. All 
shock absorbers are dynamically tested on special 
presses to determine the conformity of characteristics 
of each one against a master cylinder. Calibration of 
the master cylinders is handled in the experimental 
department which also carries on an extensive pro- 
gram of research and development as well as trouble- 
shooting. 

The paint shop is equipped for the finishing of 
mortar shells as well as shock absorbers. The shells 
are sprayed in Binks booths. Shock absorber as- 
semblies are dipped in tanks, than baked in an infra- 
red lamp oven. In keeping with mass production 
methods, wherever feasible, as in the paint shop and 
in the shock absorber assembly department, the work 
is handled on a monorail conveyor system. 

It is of interest to find that the assembly of shock 
absorber units has been skillfully routinized into a 
smooth flow of operations within the self-contained 
assembly department. A typical sequence of such op- 
erations is given below: 

1. Join cap eye by projection welding. 

2. Assemble inner cylinder to cap assembly and 
seam weld. 

3. Join eye to piston rod cap by projection welding. 

. Assemble small parts to piston rod; assemble 
piston to rod and stake. 

. Assemble adjusting screw to piston; adjust and 
stake. 

>. Insert compres- 
sion cage to 
cylinder, spin 
and swage per- 
manently. 
Assemble pis- 
ton rod as- 
sembly into 


rear | 


View of the final inspec- 
tion bench for 60-mm shell 
bodies. At the right is the 
Sheffield Multi-chek, elec- 
tric gaging machine, which 
inspects the gamut of im- 
portant dimensions in one 
setting. 


August 1, 1944 


Exploded view of Gabriel shock absorber— 
Model “B.” 


cylinder and spin over. 

. Fill with oil and insert filler plug. 

. Assemble cylinder sub-assembly into intermedi- 
ate cylinder and spin together. 

. Dynamic testing of completed units to assure 
conformity with specified characteristics. 

11. Install dust tube over assembly and spot weld 

in place. 

12. Wash and clean; then paint. 

The foregoing operations may be visualized by re- 
ferring to the exploded view of a Model B shock ab- 
sorber. 

The International flexible tubing plant is one of 
the*most modern of its kind. To the observer, the 
process is closely akin to that of a specialized spring 
winding plant with its seeming simplicity of opera- 
tion. However, the secret of producing the variety 
of flexible tubing in the line resides entirely in the 
development of special machinery, designed and built 
by the organization. By an automatic cycle, the spe- 
cial machine takes in suitable coiled metal strip and 
spins the tube, which moves onto a long bench. In 
some instances the tubing incorporates an asbestos 
packing. This, too, is spun in automatically at the 
machine head, feeding from a spool of asbestos twine. 
On the long benches, the tubing is cut to length while 
it is moving, is suitably finished at. the ends by hand 
and on machines, depending upon the nature of the 
application. High pressure tubing, in turn, is fitted 
with, couplings and hydrostatically tested for ac- 
ceptance. 

The variety of tubing produced in this plant is 

(Turn to page 150, please) 
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by burning fuel in a closed 
chamber under pressure, 
and the combustion yields a 
large quantity of gas at high 
temperature and under con- 
siderable pressure. This 
gas is used to operate the 
turbine which drives the 
compressor that furnishes 
the compressed air required 
for the process. The cost 
of the fuel burned can be 
charged against the crack- 
ing process, and the turbine 
therefore operates on waste 
energy. 

That there have been no 
applications of gas turbines 
in the transportation and 
central-station fields is due 
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Fig 1—Diagram of a constant-pressure type simple 


combustion turbine 


HERE has long been a widespread belief that, 

since the steam turbine was found to be more 

economical than the reciprocating steam engine 
and entirely ousted it from large installations, the gas 
turbine also would prove economically superior to the 
reciprocating internal combustion engine. However, 
in spite of the fact that much study and experimental 
work has been devoted to it, the gas turbine has made 
as yet only little practical progress. In the United 
States at the present time, so far as is known to the 
writer, it has only two specific fields of application, 
and it is a significant fact that in both of these fields 
it is being operated on what would otherwise be waste 
energy. 

The first application is in turbochargers or super- 
chargers, as used on aircraft engines and large sta- 
tionary and marine Diesel engines. There the turbine 
is operated on exhaust gases, and though the back 
pressure on the engine cylinders may be slightly 
greater with the turbine connected than without it, 
the fact remains that the major part of the energy 
supplied is that which is normally “thrown away” 
with the exhaust. The other application is in the 
petroleum industry, where high-octane motor fuel is 
being produced by the Houdry catalytic cracking proc- 
ess. In the operation of this process, carbon is de- 
posited on the catalysts and tends to “poison” them, 
and in order to restore them to their normal activity, 
the carbon must be burned off. This is accomplished 


to the fact that so far it 
has been impossible, or at 
least very difficult, to obtain 
the same thermal efficiency 
from gas turbines as from 
other available prime mov- 
ers. To explain the reason for this lower efficiency 
it will be necessary to briefly describe the operating 
principle of the gas turbine. 

Like other heat engines, the gas turbine generates 
power by burning fuel. In order to convert the heat 
of combustion most efficiently, combustion must take 
place under pressure, and the combustion air or the 
combustible mixture therefore must be precom- 
pressed. In reciprocating engines the charge is al- 


Fig. 2—Approximate variation of the 
thermal efficiency with the turbine- 
inlet temperature and the combined 


D efficiency of turbine and compressor 
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ways compressed before it is ignited, and we know 
that the higher the compression—within the limits 
set by detonation—the greater will be the output and 
the higher the efficiency of the engine. Therefore, 
a gas turbine must include a compressor for com- 
pressing air or mixture. Then, of course, there must 
be a burner (furnace or combustion chamber) in 
which the fuel can be burned and the compressed air 
raised to a higher temperature. The mixture of air 
and gases of combustion leaving the burner or com- 
bustion chamber corresponds to steam withdrawn 
from a boiler, and is admitted to the turbine proper. 
In the turbine the gases expand to near atmospheric 
pressure, and they are then discharged to the atmos- 
phere. Fig. 1 shows a gas turbine of the simple type 
described in the foregoing. The net output of the 
turbine is transmitted through the direct-connected 
compressor and a reduction gear to an electric gen- 
erator, and an electric starter is provided to bring 
the turbine up to about 25 per cent its normal speed, 
at which speed it produces enough power to accelerate 
without outside help. 

We may now discuss the factors which limit the 
output and the efficiency of the turbine. The efficiency 
of any power generator is equal to the ratio of the 
difference between the energy supplied and the energy 
rejected, to the energy supplied. In the case of a gas 
turbine, if we operate at a constant pressure, the 
available energy varies directly as the temperature 
of the gases as they enter the turbine. For high 
efficiency, therefore, the gases must enter the turbine 
at the highest permissible temperature. However, a 
limit is set on this temperature by the ability of the 
materials of construction to withstand high tempera- 
tures. This applies particularly to the materials of 
which the blades are made, and with present blade 
materials such as stainless steel, a temperature of 
1200 F seems to be the approximate limit, if the 
turbine is to have a commercially satisfactory life. 
For “stunts,” or for peak performance of a few hours’ 
duration, a turbine can be operated at as high a tem- 
perature as 2000 F. 

Only a portion of the energy contained in the work- 
ing fluid is converted into mechanical work in the 
turbine. The same as in the combustion engine, there 
are losses due to heat absorption by the casing and 
to heat rejection in the exhaust. The efficiency of 
the turbine also depends to a considerable extent upon 
the shape of its blades. The more nearly these ap- 
proach smooth streamline forms, the higher the effi- 
ciency. The same applies to the compressor, which 
works on a principle similar to that of the turbine. 
Both generally are of the axial type, comprising alter- 
nate sets of stationary and rotating blades. In the 
case of the compressor, not only the losses therein, 
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Development—Past and Present 





but the entire power consumed, represents negative 
work, and must be subtracted from the turbine out- 
put to arrive at the net output of the unit. In some 
of the latest designs the power absorbed by the com- 
pressor is equal to about two-thirds of the power out- 
put of the turbine. The efficiency of the compressor 
generally is of about the same order as that of the 
turbine. 

Blades of modern axial turbines and compressors 
have the shape of airfoils (airplane wings). Consid- 
erable improvement in airfoil shapes has been made 
as a result of aerodynamic study and experiment, 
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Fig. 3—Pressure-volume diagram of 
the constant - pressure gas - turbine 
cycle 


and it is to be expected that the intensive aerodynamic 
research carried on in connection with the war will 
make possible further progress along this line. Re- 
search work is also being directed toward the devel- 
opment of metallic alloys of higher “hot strength,” 
for use in aircraft engine valves, and there is a good 
chance that this will lead to the discovery of mate- 
rials which when used in turbine blades will permit 
of higher gas inlet temperatures. 

Reference was made in the foregoing to the power 
required to operate the compressor, which results in 
negative work. One of the basic principles involved 
is that the work required to compress a certain mass 
of air from a given initial pressure in a certain volu- 
metric proportion is greater the higher the initial 
temperature. If we take a cubic foot of air at atmos- 
pheric pressure and compress it to, say, one-half a 
cubic foot, the energy required (or the work of com- 
pression) is the same whether the initial tempera- 
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Fig. 4—Diagram of a gas turbine 
with regenerator, intercooler and re- 
heater 


ture of the air is zero or 100 F, provided there is no 
loss of heat during the compression. That this should 
be so can be readily understood when it is considered 
that both the initial and the final pressures are the 
same in both cases, and the change in volume also 
is the same. But a cubic foot of air at zero F weighs 
approximately 22 per cent more than the same vol- 
ume at 100 F, and the power developed in the turbine 
depends on the mass-rate of flow, other conditions 
being equal. Therefore, there is an advantage in hav- 
ing the air enter the compressor at a low temp2rature. 

How the thermal efficiency—that is, the ratio of the 
net output of the unit to the mechanical equivalent 
of the heat content of the fuel burned—varies with 
the temperature at the turbine inlet and with the 
combined efficiency of the turbine and compressor is 
shown in Fig. 2. It will be seen that if the combined 
efficiency of turbine and compressor is only 50 per 
cent—that is, if each has an efficiency of a little over 
70 per cent—the thermal efficiency is zero at inlet 
temperatures below about 1460 F, which, of course, 
means that the unit is inoperative under these condi- 
tions. Modern large turbines and compressors have 
efficiencies of approximately 85 per cent, which makes 
the combined efficiency 72 per cent. Some of the early 
experimenters with gas turbines used compressors 
with an efficiency of about 65 per cent, which explains 
why they got very little power, or none at all, even 
though their turbines embodied all the necessary ele- 
ments. It will be seen from Fig. 2 that with an inlet 
temperature of 1200 F and a combined efficiency of 
turbine and compressor of 70 per cent, the maximum 
thermal efficiency which can be expected from the 
simple gas turbine here considered is about 18 per 
cent. 

The gas turbine is not an apparatus of recent con- 
ception. That its principle was known at a relatively 
early date may be ascribed to the fact that a wind- 
mill is essentially a gas (or air) turbine. Conversely, 
we may think of the gas turbine as a windmill op- 
erated on artificial wind—of hurricane intensity. 
Ordinarily when there is need for artificial wind, as 
in movie studios, wind tunnels, etc., it is produced 
by motor-driven fans. That method, however, would 
not be applicable in this case. It would be like trying 
to raise hogs for the market on a pork ration—the 
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yield would be less than the expenditure. To make 
the gas turbine economically possible, energy must be 
imparted to the working fluid by the combustion of 
fuel, and mechanical work must be done on the fluid 
only to the extent necessary to render the conversion 
of its heat into mechanical energy efficient. 

The general principle of operation of the gas tur- 
bine as it is known today was first recognized more 
than a century and a half ago, and a British patent 
was issued to John Barber in 1791 on a gas turbine 
which incorporated all of the essential elements. How- 
ever, there is no record of any one having built a 
successful turbine based on these principles until quite 
recently. Interest in gas turbines was revived as 
a result of the invention of the steam turbine by Sir 
Charles Parsons in England toward the end of the 
nineteenth century. In fact, Parsons made reference 
to gas turbines in his original steam-turbine patent. 
He explained that if the turbine were driven by an 
outside source of power, it would act as an air com- 
pressor. Parsons proposed to discharge the air thus 
compressed into a furnace, into which fuel would be 
injected, and to expand the gases of combustion in 
a turbine. He thus originated what is now known as 
the axial compressor, and his company built a good 
many such compressors, but it apparently never got 
around to building gas turbines. 

The first gas turbine based on the general prin- 
ciples envisioned by Barber and Parsons, and devel- 
oping appreciable power, was designed by Armengaud 
and Lemale, and built by the Société des Turbo- 
Moteurs in Paris during the first decade of the cur- 
rent century. These engineers achieved at least a 
technical success, which probably was due in no small 
measure to the fact that they used components pro- 
duced by some of the leading specialists of the time— 
a De Laval turbine and a Rateau multi-stage com- 


Fig. 5—Effects of auxiliary equip- 
ment on the thermal efficiency of the 
gas turbine 
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pressor. Air from the compressor was supplied to 
1. combustion chamber, into which liquid fuel was in- 
jected, and the gases of combustion, after being cooled 
by water injection, were discharged into the turbine. 
The thermal efficiency was only about 3 per cent, and 
the machine was not developed commercially, but it 
served to create widespread interest in gas turbines. 
During the years immediately following, papers on 
the subject were read before scientific and technical 
societies both in Europe and in this country, and even 
two books were published in the English larguage, 
both bearing the same title—The Gas Turbine. One 
was by H. H. Supplee in this country, the other by 
N. Davey in England. 

However, the great difficulty that would be encoun- 
tered in any attempt to equal the thermal efficiencies 
of existing prime movers were gradually recognized, 
and some rather pessimistic statements or reports 
were issued by parties whose word bore considerable 
weight in the gas-engine industry at the time. For 
instance, a leading British gas-engine expert, Dugald 
Clerk, in a discussion before the Institution of Me- 
chanical Engineers, said he did not see any immediate 
future for the gas turbine, except possibly in using 
the exhaust gases from reciprocating engines, which 
are liberated under considerable pressure. The writer 
also remembers that shortly after World War I the 
British Air Ministry issued a pamphlet containing 
a report on a study of the gas-turbine problem, in 
which the low thermal efficiency theoretically possible 
under then existing conditions was emphasized. 


Toward the end of World War I the problem of 
supercharging aircraft engines was attacked. The 
earliest superchargers or blowers were driven directly 
from the engine, but Rateau, a French manufacturer 
of centrifugal blowers, undertook the development of 
a turbo-blower; that is, of a centrifugal blower com- 
bined with a turbine operated by exhaust gases. In 
this country the Government induced the Genera! Elec- 
tric Co. to undertake development work along the 
same line, and the project was placed in charge of 
Dr. Sanford A. Moss. Dr. Moss was not unfamiliar 
with the subject, for he had done experimental work 
with gas turbines at-Cornell University in 1902, and 
had made this the basis of a thesis which he pre- 
sented to the Cornell Faculty the following year. 

During the past decade there has been another re- 
vival of interest in gas turbines. .Development work 
was initiated by two of the large Swiss machinery 
concerns, Brown-Boveri and Escher-Wyss. It was 
taken up in this country by the Allis-Chalmers Manu- 
facturing Co., which to date has built a considerable 
number of units, and has designed a 5000-hp combus- 
tion-turbine locomotive with hydraulic transmission 
(see Fig. B). Development work on gas turbines is 
now being done here also by the General Electric Co. 
and the Westinghouse Electric and Manufacturing Co. 
It is noteworthy that all three of these companies 
have had extensive experience in the manufacture of 
steam turbines and kindred apparatus. While the 
General Electric Co. has been building exhaust-gas 
turbines for a good many years, the present develop- 
ment work aims at applications in large units, chiefly 
in the railway and marine fields. 
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Though it will probably be difficult to equal the 
thermal efficiency of the Diesel engine, which is sub- 
stantially twice as high as that of the best gas turbine 
built up to now, considerable gains in efficiency are 
expected not only from the development of new ma- 


‘terials of greater heat resistance (or, rather, greater 


high-temperature strength) and from improvements 
in turbines and compressors, but also from changes 
in the operating cycle whereby some of the energy 
now wasted is recovered. When the efficiency is only 
18 per cent, as in present-day turbines, 82 per cent 
of the heat is lost through various channels, and it 
ought to be possible to recover a considerable propor- 
tion of the heat flowing through these channels. It 
is well known that the efficiency of steam power plants 
was gradually increased by such processes as feed- 
water heating by exhaust steam, multiple expansion, 
and super-heating. Some of the energy ordinarily 
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lost in gas turbines can be recovered in similar ways, 
and the overall efficiency of the plant increased cor- 
respondingly. 

There are two basic types of gas turbine, known 
respectively as the constant-volume and the constant- 
pressure type. The descriptive terms “constant-vol- 
ume” and “constant-pressure” refer to the conditions 
under which the fuel is being burned and heat is im- 
parted to the working field. A constant-volume gas 
turbine is one in which a combustible mixture is 
burned in a closed chamber, as in-the cylinder of a 
reciprocating engine. The turbines of turbo-chargers 
may be considered to be of the constant-volume type. 
In the engine the charge is supposed to be burned 
while the piston is at the top of the stroke and while 
the combustion chamber has a constant, minimum vol- 
ume. Actually, of course, combustion extends over a 
certain time, during which the volume of the chamber 
varies. In supercharger applications the temperature 
of the gases of combustion is greatly reduced by ex- 
pansion in the engine cylinders previous to their dis- 
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charge into the turbine, which 





alleviates the difficulty of keep- 
ing the turbine blades from 
overheating. Of course, the 
power developed in the charger 
turbine is only a small fraction 
of that developed in the engine 
cylinders. 
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be developed in the turbine, the 
combustible mixture is exploded 
in a closed chamber, and when 
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the pressure of explosion ap- 
proaches its maximum value, a 
valve is opened and admits the 
gases of combustion to the tur- 
bine nozzle or nozzles. When 
a gaseous mixture of readily- 
ignitable proportions is thus exploded, the resulting 
temperature is much too high to permit of admitting 
the gases directly to the turbine, and something must 
be done to cool them without materially decreasing 
the available energy. Most of the earlier inventors 
of gas turbines provided for the injection of water 
into the combustion chamber. Water can be injected 
with the expenditure of very little energy; it cools 
the gases, and it adds to the mass of the working 
fluid, but unfortunately most of the heat absorbed by 
it is latent heat which cannot be recovered either in 
the turbine or in any accessory apparatus. It is 
given up only when the gases have been exhausted 
and the vapor therein condenses in the atmosphere. 

Because so large a percentage of the heat absorbed 
by injected water becomes latent and irrecoverable in 
the turbine, it is now considered a more practical plan 
to dilute the gases of combustion with several times 
their mass of air. This air, of course, must be pre- 
viously compressed to the pressure existing in the 
combustion chamber, and compression of such a large 
mass of air consumes a large amount of power. In 
some of the gas turbines built in recent years, ap- 
proximately two-thirds of the power developed by the 
turbine is absorbed by the compressor, and only one- 
third is available for useful work. 

The principal champion of the constant-volume tur- 
bine has been the German engineer, Dr. Hans Holz- 
warth, who wrote a book on The Gas Turbine, of which 
an English translation was published in this country. 





Fig. 8—Diagram of Allis-Chalmers 500 hp combustion turbine locomotive with hydraulic 
transmission 





Fig. 7—Layout of 4500-hp locomotive power 
plant by General Electric 


He designed a large turbine of which several were 
built, and some are said to be in service today. A 
series of combustion chambers is arranged in a circle 
at the base of the machine, into which combustible 
mixture is fed under pressure. After a.chamber is 
fully charged, its intake valve is closed and the charge 
is ignited. Combustion of the fuel raises the pres- 
sure in the chamber, and a spring-loaded valve is 
opened by the pressure, whereby the gases of com- 
bustion are admitted to the turbine, which is arranged 
on a vertical axis immediately above the combustion 
chambers. _An ingenious feature of the Holzwarth 
turbine is a hydraulic control which prevents the 
discharge valve from closing as soon as the pressure 
has dropped to the opening valve, holding it open 
until the gases of combustion have been completely 
swept from the chamber by a scavenging charge of 
fresh air. This scavenging charge also serves to cool 
the nozzle and the turbine blades. The turbine drives 
an electric generator mounted coaxially above it. Air 
for combustion is compressed by a compressor driven 
by a small steam turbine supplied from a waste-heat 
boiler built into the exhaust line. 

Holzwarth gas turbines have been built by two 
large industrial concerns in Germany (Koerting 
Brothers and Thyssen) and by one firm in Switzerland 
(Brown-Boveri). One of the turbines operating on 
blast-furnace gas is said to have been in operation at 
the Hamborn steel works since 1933. There has been 
(Turn to page 54, please) 





POWER 
TURBIN 



















AUTOMOTIVE and AVIATION INDUSTRIES 






7 
' 
; 
! 
i 
i 











German Aerial Torpedo 


Powered by Jet Propulsion Engine of Compressorless Type 


parts of a number of examples brought down 

on land, the British Air Ministry has been able 
to ascertain the details of the general design and con- 
struction of at least one version of the German “se- 
cret weapon” variously known as the “pilotless air- 
craft,” the “flying bomb” and the 
“aerial torpedo.” The Air Minis- 
try uses the symbol “P. A./c” to 
signify “pilotless aircraft.” The 


B' PIECING together the more or less undamaged 


by the Germans is V-1 (Ve gel- 
tungswaffe or reprisal weapon). 

It has been determined that sev- 
eral types are being used by the Germans, though only 
two of these seen, at the moment of writing, to be ap- 
pearing in any numbers. First to be clearly 1denti- 
fied is a type with a straight tapered wing of about 16 
ft span and about 22 ft in length. A second type also 
being used in quantity has a parallel chord wing of 
about 18 ft span with square cut tips; this type is said 
to have a speed of about 350 mph, while the tapered 
wing variety is some 40-45 mph faster. Other vari- 
ants reported include one with a wing of high aspect 
ratio and a span of about 23 ft. Yet another is said 
to be very much larger than the other three types, 
with a wing span of 30 ft. 

Information on the construction of these missiles 
is largely confined to the version with straight tapered 
wing. It is an all-metal midwing monoplane powered 
by a reaction propulsicn unit 
mounted above the rear end 
of the fuselage. The wing 


By M. W. Bourdon 


official designation given to them Special Correspondent of 
AUTOMOTIVE and AVIATION 
INDUSTRIES in Great Britain 


structure is composed of a single steel tubular spar 
extending from wing tip to wing tip; to this steel 
tube are attached ribs of pressed steel. Wing cover- 
ing is of sheet steel. Ailerons are not fitted. The 
wing is set at about 8 deg dihedral. It is not possible 
to assess the power loading, but the wing loading is 
put in the region of 80-100 psi. 

The fuselage, of circular section 
with a maximum diameter of 324% 
in., is divided into five sections 
separated by pressed steel bulk- 
heads and covered, except for the 
nose section, with steel sheet. The 
nose section is merely a light metal 
alloy fairing enclosing the “war-head,” which contains 
about 2200 lb of high-blast-effect explosive. This sec- 
tion is joined to the fuel tank section of the fuselage 
just forward of the leading edge of the wing. _The 
fuel tank capacity (gasoline) is approximately 130 
Imp. gal. Behind the fuel tank is a section enclosing 
two large spherical wire-wound compressed air bottles, 
the contents of which are used to deliver the fuel to 
the propulsion unit. 

The next fuselage section contains an automatic 
pilot, three pneumatic gyroscopes and height and 
range-setting controls. The forward part of this sec- 
tion accommodates the base of a strut supporting the 
front end of the propulsion unit. All controls and fuel 
pipes pass to the unit through the core of this strut. 


(Turn to page 82, please) 








Diagram of the layout of the 
German aerial torpedo as indi- 
cated by examination of the 
remains of examples brought 
down in England. (Issued by 
the British Air Ministry). 


1—Warhead: Approx. 1000 Kg 

2—Fuel filler cap. 

3—Lifting lug. 

4—Fuel tank capacity 130 gals 
petrol). 


5—Wirebound spherical com- 
pressed air bottles. 
6—Grill incorporating shutters & 


petrol injection jets. 
7—Impulse duct engine. 
8—Pneumatic servo mechanism 
operating rudder & elevators. 
9—Automatic pilot: 3 air-driven 
gyros: Height & range set- 
ting controls. 
10—Pressed steel wing ribs. 
11—Sheet steel wing covering. 
12—Steel tubular main spar pass- 
ing through fuel tank. 
13—Launching rail. 











14—Light alloy nose fairing prob- 





ably containing compass. 
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Fig. 1—(Left) setup at Consolidated 
Vultee plant of Hoskins brazing fur- 
nace with the Leeds and Northrop re- 
cording potentionmeter and bottled 
hydrogen atmosphere supply. 


Fig. 3—(Right) General Electric cop- 

per brazing furnace equipped with 

cooling chamber and mesh belt con- 
veyor. 
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By C. L. Hibert 


Division Process Engineer, San Diego Div 
Consolidated Vultee Aircraft Corp 





HE problem of joining materials is 
fee old, but it still demands 
the attention of our best engineer- 
ing intellect. Years ago the tools for 
joining metals were essentially the forge 
and hammer. Today they are replaced 
by the torch and welding rod. The parts 
still have to be pre-heated, but the 
worker now makes the weld at a bench. 
He has a box of details on one side and 
a box for the finished parts on the other 
side. Welding is done at approximately 
2800 F, which oxidizes the metal very 
badly so that the finished parts, after 
being permitted to cool, must be sand- 
blasted preparatory to weld inspection. 
Defects then are shown by magnetic in- 
spection. The required repairs are made 
on the part and it is then sent to the 
Heat Treat Department for either nor- 
malizing or heat treatment to produce a 
high tensile strength. Since the part is 
further oxidized and further distorted 
by this treatment it must be returned 
to the Welding Department for straight- 
ening, and more weld inspection. Mean- 
while, the parts have traveled the length 
and breadth of the shop for various 
operations. From this it is evident that 
probably the largest gain in production 
speed-up is to be accomplished by reduc- 
ing the handling time. 
The conveyorized copper brazing fur- 





Fig. 2—General Electric Drycolene gas 
producer with 1000 cu ft per hour 
capacity. 
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| Brazing 
as a Production Tool 


nace method is in sharp contrast to the 
extended transportation time element in 
welding processes. In copper brazing 
the parts are assembled by unskilled 
labor, placed on the conveyor belt, and 
after moving steadily through the proc- 
ess they come off the other end clean in 
appearance and ready for plating. It is 
not to be inferred that copper brazing 
will replace welding entirely; but it cer- 
tainly will supplement welding in air- 
craft production. There is no reason 
why small assemblies designed with tele- 
scopic joints should not be furnace cop- 
per brazed. : 
Production problems may be analyzed 
as material handling time versus assem- 
bly time. .It has been estimated that 
time spent in transporting parts from 
one section to another accounts for 70 
per cent of the total time, whereas as- 
sembly time has amounted to about 30 
per cent. Numerous studies have cor- 
roborated this estimate, that time in- 
volved in getting the work to the man 
or machine has amounted to much more 
than the actual fabrication time for the 
detail. The marvel is that the advan- 
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steel, 


1—As brazed at 2050 deg. 


2—Normalized at 1650 


od 30° 


F. 


Fig. 4—Photomicrographs 
of a copper 6 
joint magnifie 
eters, illustrating the diffu- 
sion of the copper into the 


4130 


diam- 


deg. F. 
3—Quenched at 1650 deg. F.—Drawn 


at 800 deg. F. 
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tages of reducing handling time still goes unheeded 
in many aircraft plants. It has been stated that pro- 
duction begins with transportation and as a corollary 
it might be added that production time actually de- 
pends on transportation. 

The copper brazing process has been investigated 
thoroughly by the General Electric Co. at Schenectady, 
N. Y., and by the Material Division of the Army Air 
Forces at Wright Field, Dayton, Ohio. The process 
has been in commercial use for approximately 10 years 
by manufacturers of office equipment such as type- 
writers and adding machines, and during the last 
few years prior to the war, it came into use in the 
automobile industry. The production speed made pos- 
sible by this process warrants its adaptation to the 
aircraft industry for both war and peacetime needs. 

The process has had sufficient research and tests 


Fig. 5—Two methods of assembly of the flap 
track bracket. Upper assembly consists of 
forgings welded to tubing and the lower as- 
sembly consists of sheet metal stampings, 
copper furnace brazed to tubing. This part 
requires heat-treatment for 150,000 psi. 


to establish definitely its value as a join- 
ing method. Data on technique, mate- 
rial, applications and physical strength 
of copper brazed joints, collected from 
the experience of others, have been used 
freely by Consolidated Vultee Aircraft 
Corp. The primary purpose of our 
work has been not to prove the theory 
of copper brazing, but to adapt methods 
already proved to our own procedures. 

The term brazing describes a process 
that differs from welding in that a filler 
material of a lower melting point than 
the parent alloy is utilized for making 
the joint without melting the parent 
metal. Furnace copper brazing is ac- 
complished by raising the temperature 
of an entire assembly until the copper 
melts and flows into the joint. 

In 1935 the Army Air Corps Materiel 
Division, Wright Field, did some ex- 
perimental work on the copper brazing 
of 4130 steel and issued two reports on the subject. 
But no interest was shown by aircraft manufacturers 
in this process until it became apparent that there 
would soon be a definite shortage of man power, espe- 
cially in skilled trades. In order to conserve man 
power, it was necessary to seek means whereby ma- 
chines could do certain types of work joining materials. 
For every man removed from the manufacture of de- 
tails one man could be placed on the assembly line 
where the work still cannot be done by machinery. 

The San Diego Division of Consolidated Vultee Air- 
craft Corp. experimented with atmospheres for copper 
brazing in the latter part of 1941, using a small muffle 
manufactured of stainless steel. This muffle had a 
false bottom, the lower half of which was charged 
with charcoal briquettes to generate the atmosphere. 
It was heated in a high speed furnace maintained at 





Fig. 6—Assembly of a typical aircraft control 
rod. The AN forgings which were mocked up 





in this case are of two types: studs and clevis. 
These are ordinarily torch welded or flash 


welded. 


TENSION TEST RESULTS OF COPPER BRAZED 
CONTROL ROD ASSEMBLIES 








Copper appears here after brazing _ 
For inspection = — 














Dim. as per an 481-3 forging Sha k 6 long x 305 diam. 








Dritt No.55 (.052) ~ 


vent holes internally No flux . 


Rod Ass'y Cowl Flap Controf — 

















Specimen Condition Ultimate Load Point of Failure 
1 As brazed 3860 Ib. Vent hole in tubing 
2 As brazed 3620 Ib. Vent hole in tubing 
3 Normalized 3925 Ib. Vent hole in tubing 
qd Normalized 4300 Ib. Vent hole in tubing 
5 " Normalized 4500 Ib. Vent hole in tubing * 
6 Normalized 4170 Ib. Vent hole in tubing . 
In no case did the copper braze fail. All failures 
were within the $0,000 psi to 120,000 psi range for 
the nominal area of the C. M. steel tube. This is 
considered satisfactory for normalized C. M. steel 
Calculated shear stress on copper braze joint at 
naximum load of 4500 pounds equals 7500 psi 
34 
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Fig. 7—Data for this frequency bar chart were 
taken over a period of six months. These 
samples were brazed in h the hydrogen at- 
mosphere furnace and the General Electric 


furnace, 





Carbon dioxide and oxygen are then re- 
moved by passing the gases through a 
retort containing charcoal which causes 
the following chemical reactions: 

When a hydrocarbon gas is completely 
burned, the products of combustion are 
carbon dioxide (CO:), water vapor 
(H:O), and nitrogen (N:). Since com- 
bustion is usually not complete, free 
oxygen (O:) from the unburned gas is 
generally present. 

Controlled atmosphere gas is obtained 
by passing such products of combustion 
(flue gas) through a highly reactive car- 
bon at high temperature, the following 
reactions taking place: 














a temperature of 2100 F. The results were amazingly co: + C = 2CO 
simple. Without exception, every sample tried was H:O + C = CO + H: 
satisfactorily brazed under these conditions. This O: (if present) + 2C = 2CO 
preliminary work was done in order to gain some in- At approximately 2000 F the reactions are complete 
formation prior to the arrival of the proper furnace and the carbon dioxide and water are reduced to small 
equipment. (Turn to page 67, please) 


With the melting point of the copper approxi- 
mately 1950 F, a temperature of 2050 to 2100 F 
is used for brazing. This temperature, because 
it exceeds the heat-treating temperature of low 
alloy steels, permits a heat-treating operation 
after brazing. A little improvement has been 
noted in shear strength joints after heat-treat- 
ment with no deleterious effect on the brazed 
joint. It has been our practice to heat-treat 
chrome moly steel at a temperature of 1550 to 
1650 F after brazing. 

To insure best results in copper brazing, it is 
necessary to provide an atmosphere that takes the 
place of fluxing in ordinary brazing. A suitable 
controlled atmosphere depends for its function- 
ing on the absence of oxygen, water vapor and 
carbon dioxide. Ordinarily, for copper brazing 
these atmospheres are charcoal generator gas, 
pure hydrogen, partially burned fuel gas, or com- 
binations of the three. The small Hoskins unit 
shown by Fig. 1 utilizes bottled hydrogen as a 
furnace atmosphere. In order to remove the 
water vapor sometimes present in bottled gas, a 
silica gel dehydrating unit was installed. 

The General Electric furnace utilizes an at- 
mosphere of partially burned fuel gas cooled to 
room temperature to remove the water vapor. 
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cr 


Fig. 8—This chart illustrates the various temperature 

ranges on SAE 4130 steel commonly used in aircraft 

manufacture. The furnace copper brazing temperature is 

sufficiently above the heat-treating range to permit heat- 

treatment without affecting the shear strength of the 
joint. 
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CED Views on Disposal of 


Government Surplus Property 


N A statement on National policy discussing “Post- 
war Employment and the Liquidation of War 
Production,” the Committee for Economic De- 

velopment expresses an optimistic attitude toward the 
postwar problems of disposing of Government-owned 
surplus goods and war plants. If the war should end 
tomorrow, the CED estimates, Government-owned sur- 
plus goods would probably not exceed $60 billions. But 
from the point of view of business the problem is far 
smaller than this sum would indicate. Three quarters 
of the surplus stocks will be combat ordnance. Of the 
$15-billion that is merchantable, fully half will be lo- 
cated abroad. The remaining $6 or $7 billions, only 
part of which is consumer goods, is equivalent in dol- 
lar magnitude to only two months’ normal retail sales. 
While there may be heavy over-supply in special lines, 
the great bulk of the stock can be disposed of without 
seriously interfering with the readjustment of busi- 
ness to peacetime production, provided the disposal is 
carefully planned in advance and properly timed. 

Disposal of Plants—CED estimates that the Gov- 

ernment has invested $33 billions in plant and facili- 
ties during the emergency. But $17.5 billions of it 
represent military installations. Of the remaining 
$15.5 billions, perhaps half will consist of large sur- 


plus facilities in such lines as shipyards, aircraft, 
aluminum and magnesium. 

Essential differences between Government and pri- 
vate investment in war plants may be observed from 
the table on this page, which breaks down the total by 
type of product. One-third of the Government’s $15.5 
billions investment has gone into facilities for the pro- 
duction of combat ordnance. 

Another third has gone into facilities for aircraft, 
including engines, parts and accessories; and for ship 
construction and repair. Here, too, the Government’s 
investment has dwarfed that of private industry so 
that the Government now owns nearly nine-tenths of 
the total capacity in these two fields. The aircraft in- 
vestment, exceeding $3 billions, represents a 4000 per 
cent expansion in three years. 

The last third of the Government’s $15.5 billions in- 
vestment has gone into many different types of plants, 
including those for synthetic rubber and chemicals; 
products of petroleum and coal; metal products, ma- 
chine tools, machinery and electrical equipment and 
appliances; and a wide variety of miscellaneous manu- 
facturing facilities. In this area private investment 
has matched or exceeded the Government outlay, the 

(Turn to page 50, please) 


War Industrial Facilities Financed with Government 


and Private Funds 





Type of Product 


Manufacturing and Mining Facilities: 
Ordnance: 


(In thousands of dollars) 


Estimated Cost 


Government i Total 








Explosives, ammunition assembling, and Poe 
Ammunition, shells, bombs, etc. 
Guns and combat vehicles....... 


Total Ordnance...... 


Aircraft —engines, parts, accessories 

Ship construction and repair. . 

Iron and steel and its products . 

Non-ferrous metals and their products—total 
Machine tools and other metalworking equipment 
Machinery and electrical equipment and appliances 
Chemicals (including synthetic rubber) . 

Products of petroleum and coal. 

Miscellaneous manufacturing..... . 

Mining of metal ores and minerals. . 


Total Manufacturing and Mining 
Industrial Service Facilities: 
Gas, light, heat, and power 
Transportation 
Communication 
Total Industrial Service 


Grand Total 


$2, 848, 346 
1,093,138 
1,225.370 


$5, 166 ,854 


3,113,768 
2,128,465 
1,068 ,866 
1,167,568 
139,144 
485 ,846 
1,188,579 
211,465 
239,112 
147,424 


$376, 462 


282,089 
172,932 
881 ,097 
362,797 
159 ,097 
290,200 
412,613 
595,641 


176,177 | 


$2,868 , 997 
1,234,153 
1,440,166 


$5,543,316 


3,395,857 
2,301 ,397 
1,949,963 
1,530,365 
298,241 
776 ,046 
1,601,192 
807 ,106 
593 ,031 
323,601 





"$15,057,091 


472,767 
191,309 
3,975 





~ $4,063,024 


794,655 
1,188 ,885 
131,320 


$19,120,115. 


1,267 ,422 
1,380,194 
135,295 





$668 ,051 


$2,114,860 | 


"$2,782,911 





$15,725,142 


$21,903,026 
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(( ONTINENTAL Machines, Inc., Minne- 
‘ apolis, Minn.,, is introducing a high 
speed sawing machine known as the 
DoALL Zephyr. It features a 36-in. 
throat depth and a 20-in. work thick- 
ness capacity, with a speed range from 
1500 to 10,000 fpm. This speed range 
is infinitely controlled by a “Speedmas- 
ter’? variable speed pulley and indicated 
by a tachometer. Automotive type hy- 
jraulic brakes are provided on the upper 
and lower wheels. 
Standard equipment includes a 10-hp 





DoALL Zephyr sawing machine 


variable speed drive, a 30-in. by 30-in. 
work table and a secondary table ex- 
tension 17 in. by 20 in. The table has 
a four-way tilt, 45 deg to the right, 10 
deg to the left, front, and rear. An 
adjustable lamp is supplied for illumi- 
nation at the point of work. Pipe flange 
arrangements are provided for exhaust 
removal of chips. 


we UITABLE for welding small objects of 
“high conductivity such as aluminum 
or copper, a new precise welding timer 
with heat control for timing intervals 
of one-half cycle or less is now in pro- 
duction at Westinghouse Electric and 
Manufacturing Company, East Pitts- 
burgh, Pa. 

Precise, because the welding current 

made to start at the same point on 
the voltage wave for every operation, 
the new SP-18, % cycle timer is de- 
signed for welding of such items as 
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Westinghouse spot welding timer 
and heat control 


radio tube parts and sockets, pig-tail 
resistors to terminal lugs, watch and 
instrument parts, contact tips on elec- 
trical relays and other small parts. 

The timer is furnished as a separate 
control for use with existing small 
bench welders and also in combination 
with a small welding transformer. Only 
one control tube is used, this thyratron 
serving the dual purpose of rectifying 
alternating current to charge a firing 
capacitor and also firing the small igni- 
tron power tube. Heat control is ac- 
complished by a phase shift method, 
the adjustment dial for which is mount- 
ed on the cabinet door. 


A NEW %-in. impact wrench that 

operates with controlled torque is 
offered by The Aro Equipment Cor- 
poration, Bryan, Ohio. This pneumat- 
ically powered tool is capable of both 
forward and reverse rotation and has 
a calibrated adjusting screw on the side 
of the motor that enables the operator 
to set any bolt or nut to any desired 
tension. 

The control is obtained primarily 
through the construction of the roller 
clutch impacting mechanism which con- 
sists of four major parts—anvil, ham- 
mer, and two cylindrical steel rollers. 





Aro impact wrench 


When in operation, centrifugal force 
throws the two steel rollers out against 
the hammer where they are caught in 
shear between the hammer and anvil 
members, This transfers the full torque 
through to the work in the form of a 
sudden impact. When the selected 
torque is obtained, the rollers rebound 
from the anvil face and do not allow 
the hammer to engage for impact. 


The Model 131 has a capacity up 
to %-in. bolt size, is only 6% in. over- 
all in length, and weighs 4% lb. It 
comes complete with one socket and 
8-ft. of 5/16-in. hose with fittings. 


HE Baldwin Locomotive Works, Ed- 
dystone, Pa., is marketing a gage 
point punch which is double-acting and 
on which impact force is adjustable for 
different materials. The new device 
marks four uniform centers on speci- 





Baldwin gage point punch 


men with one push of the handle and 
automatically centers either round or 
flat specimens. Impact force is applied 
manually by an adjustable detent which 
eliminates the use of a hammer. 


A NEW general-purpose electrode for 

mild steel, designated as “Fleet- 
weld 35,” and made specifically for op- 
eration on alternating current, has just 
been announced by The Lincoln Electric 
Company, Cleveland, Ohio. 


This new shielded arc electrode, 
which will also operate on direct cur- 
rent with either polarity, depending 
upon the type of work being done, has 
all the desirable characteristics of the 
Lincoln “Fleetweld” electrodes for high 
speed welding of single or multiple 
passes for work in flat, vertical or over- 
head positions. 

Available in %-in, 5/32-in. and 3/16- 
in. sizes, “Fleetweld 35” is said to 
have exceptionally high physical prop- 
erties, the as-welded weld metal speci- 

(Turn to page 87, please) 
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War Work Prevents Resumption of 


Passenger Car Production 


Company Executives and WPB Officials 
Continue Discussions on Various Phases 
of Reconversion, Including Initial Quotas 


EADING automobile executives told 

L war agency officials on July 14 that 

they are interested in taking ad- 
vantage of the permission to be granted 
on July 29 by the War Production 
Board to fill postwar machine tool needs 
and to make experimental models. While 
the company representatives who at- 
tended the meeting in Washington were described by 
the daily press as “disinterested” in the resumption 
of passenger car production, industry sources say that 
the feeling was not disinterest, but rather a desire to 
get on with the war work so that one-day discussions 
will be more practical. 

K. T. Keller, president of the Chrysler Motor Co., 
told AUTOMOTIVE AND AVIATION INDUSTRIES that to re- 
sume production about 50 per cent of the war con- 
tracts would have to be removed from the Detroit 
area. Mr. Keller indicated that the Army has re- 
cently placed many highly complicated production jobs 
in the area and with the shortage of engineers, no pro- 
duction is feasible until Germany is defeated. 

The reported lack of interest arose from the fact 
that automotive leaders discarded the too cumber- 
some “blue order” plan which proposed that parts 
manufacturers, who have been certified by the WPB 
as being in position manpower-wise to make civilian 
parts, get permission from automobile companies to 
make parts in advance on the basis of tentative quotas. 

While it was generally agreed that the postwar pas- 
senger car would be nearly the same as the 1942 
model except for the exterior style modification, 
manufacturers could not be expected to tell each other 
exactly what their companies intend to do with respect 
to new models, WPB officials said. The question of a 
victory model was not discussed. 

Ward Canaday, chairman of the board of Willys 
Overland Motors, Inc., is said to have insisted that the 
historical production quota should not apply to his 
company, that Willys should be permitted to make a 
great many more cars than it did in the base period. 

Quotas discussed at the meeting were found to be 
generally satisfactory to all by Canaday. It was 
emphasized that all allotments were tentative, how- 
ever. A principal point of difference between indus- 


By Donald Browne 


try and Government was whether the initial reconver- 
sion program should be carried out under Govern- 
mental controls of materials and manpower. Industry 
contends that control of the number of units to be 
built will automatically regulate these factors. Gov- 
ernment officials were noncommittal on this point, 
stating only that regulation would be provided if 
needed. 

Although not discussed at the meeting, the possi- 
bility of all companies being able to start simul- 
taneously on automobile production was doubted later 
by Charles E. Wilson, vice chairman of WPB, who 
presided. It is understood that all will be given ap- 
proval to resume at the same time, but some companies 
will be able to move faster than others in getting 
started. At most, Government men said, the differ- 
ence in actual production starting time would be only 
one or two months. 

Automobile men said that the steel industry does 
not want to immediately furnish steels of the specifi- 
cations sold before the war and are offering steels 
developed during the war which the automotive in- 
dustry has not had an opportunity to test. It was 
said that many thousands of hours of research would 
have to be devoted to finding out how the new steels 
will stand up. One company executive said that the 
steel industry has plenty of orders now, but there 
would be a time when it would be glad to furnish 
without protest what is wanted by the automobile 
companies. 

Of equal concern are machine tools, it was said. 
Approximately 7500 machine tools, or one month’s 
production of the tools industry, will be needed in 
reconversion. Advisory committee members said that 
the automobile industry could secure an additional 
one-fourth of its needs by purchasing Government- 
owned tools. 
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Rivet Set has Guard 
To Prevent Slipping 


Emerson Engineering Company, Los 
Angeles, Cal., has brought out a new 
rivet set, named the Double EE Saf-T- 
Set, which is said to eliminate danger 
of the flush set slipping or skidding off 
the rivet being driven. It includes a 












Emerson rivet set 


protective rubber ring, slightly higher 
than the driving surface, which acts as 
a guard and eliminates the possibility 
of marring the riveted surface. The 
rivet set face is slightly crowned and 
highly polished. Various shank and 
face diameters are available. 


Manually Operated Tube Bender 


A manually operated tube bender, 
which is said to produce 900 to 1000 
bends per hour, is now being manufac- 
tured by Leonard Precision Products 
Co., Garden Grove, Cal. 










Leonard-Douglas Bendmaster 
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The Leonard-Douglas Bendmaster, as 
it is named, will handle non-ferrous 
tubing from % in. to 1% in. O.D., pro- 
ducing from one to 10 different bends 
in a single 9 ft length of tubing. These 
bends can be produced to any specified 
degree of angle up to 180 deg and at 
any radial angle. Special models for 
tubing up to 20 ft are available for spe- 
cial jobs. 

Standard bend, follow and clamp 
blocks are adaptable to the Leonard- 
Douglas Bendmaster, and in special 
cases the machine can be furnished to 
fit any bend blocks. 


Teardrop Enclosures 


Formed by New Method 


“Teardrop” enclosures are formed by 
a new method from single sheets of 
“Lucite” methyl methacrylate resin at 
Swedlow Aeroplastics Corporation, 
Glendale, Cal., for use on model P-51 
Mustang fighter planes. 

The new process shapes the trans- 
parent cockpit hoods in much the same 
manner as a soap bubble is blown. Held 
at the edges by a ring which controls 
the ultimate shape of ‘the piece, the 
heated plastic is forced by air pressure 
to take the shape of a teardrop. This 
method, called “free-blowing,” elimi- 
nates the direct pressure of molds upon 





Enclosure made from a single sheet 
of Lucite 


the plastic, producing canopies in which 
optical distortion is reduced. The bub- 
ble canopies also improve rear vision 
for the pilot. 


Grinding Machine for 


Propeller Blades 


A continuous strip grinding machine 
for grinding propeller blades has been 
designed by Hamilton Standard Pro- 
pellers, a division of United Aircraft 
Corporation, and is manufactured by 
the Murray-Way Corporation, Detroit, 
Mich. 

The machine is one of the few sand- 


ing grinders in existence capable of 
grinding a variable surface, a problem 
presented by propeller blades which 
vary in width, thickness and angle 
throughout their length. 

The continuous strip grinder grinds 
longitudinally with the blade, running 
over and being guided by a forming 
drum synchronized with a table moving 


Hamilton propeller blade shaper 


lengthwise through the rectangular 
frame of the machine. The drum sus- 
pended above the blade governs the pat- 
tern to which it is ground, and is 
changed for each blade design. 

Both the face and back of the blade 
are ground to accurate dimensions by 
duplication from the contours of the 
drums, a different drum being used for 
each side of the blade. 


Turnbuckles Made by 
New Methods 


Aircraft turnbuckles and parts de- 
veloped by Reliable Electric Company, 
Chicago, Ill., are said to be produced by 
new methods of manufacture, resulting 
in savings of materials and time. Raw 
material in less critical forms is used; 
for example, strip instead of cold 
drawn bar stock. 

The turnbuckles are made in accord- 
ance with AAF Specification AN-T-19, 
and are used in aircraft assemblies ac- 
cording to the standards set forth in 
“The Handbook of Instructions for Air- 
plane Designers.” 


Aircraft turnbuckle made by Reli- 
able Electric Company 
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Motor with Pressure- 
Locked Resilient Mounting 


A shaded pole totally enclosed motor 
for power requirements of 1/125 hp 
up to 1/25 hp, incorporating a new 
pressure-locked, resilient, rubber mount- 
ing, has been announced by the A.G. 
Redmond Company, of Owosso, Mich. 

Known as the type “T” Micromotor, 
all base mounted models will utilize 
the new rubber mounting providing 
quiet operation. The mounting assem- 


Redmond totally enclosed electric 
motor 


bly consists of two rubber pads, two 
spring steel lock rings, and a base 
welded into a single unit. 

The type “T” Micromotor uses 
patened “Flush-Weld” rotor design. 
All rotor slots are copper filled flush 
with circumference with preformed 
copper inductors, fuse welded perma- 
nently into position for maximum 
electrical conductivity in the circuit. 
Modifications for different performance 
characteristics can be met by change 
of inductor resistance. 

A small overall size motor is made 
possible by the Redmond Air-Stream 
cooling system using enclosed fins and 
fan. 


Reinforced Abrasive Strip 


Minnesota Mining and Manufactur- 
ing Company, St. Paul, Minn., has 


. 


Elek-Tro-Cut Three-M-Ite cloth re- 
inforced spiral wound strip 
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brought out an improved spiral wound 
abrasive strip, named the Eleck-Tro- 
Cut Three-M-Ite cloth reinforced spiral 
wound strip. The reinforced center 
permits bending the strip for insertion 
in hard-to-reach oil holes or other 
openings. The new abrasive strip is 
available in a wide range of grits, in 
diameters of 1/16 in. to % in., and in 
lengths up to 12 in. 


Shipping Container 
for Storage Batteries 


Employing a “vacuum-pack” prin- 
ciple, an unusual type of storage bat- 
tery is now being produced by the 
Willard Storage Battery Company, 
Cleveland, Ohio, for use by our armed 
forces, 

Four batteries—three 36-volt types 
and one 6-volt—are packed in a lead- 
plated metal container from which the 
air is exhausted. The batteries retain 
their charge indefinitely and are ready 
for immediate use regardless of the 
time elapsed since their manufacture. 

When the batteries are about to be 
placed in service, the can is punctured 
by a special filling device and the 


vacuum inside the can draws the elec- 





Willard battery container 


trolyte quickly into the 18 miniature 
vent holes in each battery. Thus, in a 
matter of seconds, each battery is filled 
with electrolyte and is ready to go to 
work. 


Welding Rod Reclaims 
Zine Base Die Castings 


Zine base die castings, which are nor- 
mally difficult to repair, can be re- 
claimed with the improved gas welding 
rod “195” that is now being marketed 
by the Eutectic Welding Alloys Com- 
pany, New York, N. Y. The rod has 


a lower melting point and a still lower 


bonding temperature than the original 
alloy, making it easier to apply with- 
out danger of damaging the parent 
metal. The maker states that the im- 
proved rod is easier to build up with, 
has greater tensile strength, and match- 
es the hardness of the die castings. 


Dow Corning Corporation 


Now Making Silicones 


The first commercial production of 
silicones has just been announced by 
the Dow Corning Corporation, Midland, 
Mich. These silicones are the result 
of many years of research to utilize 
silicon and oxygen, the elements of 
which sand is composed, in the produc- 
tion of new temperature-resistant ma- 
terials. Among the most important of 
these silicone materials are high-tem- 
perature insulating resins, but silicones 
can be produced either as solids or 
liquids in an infinite variety of forms. 
The application of these products is 
said to make it possible to improve 
reliability, capacity and performance of 
many types of electrical equipment by 
permitting higher operating tempera- 
tures without damage to insulation. 


New Floating Cage- 
Type Speed Nut 


A new floating cage-type Speed Nut 
recently developed by Tinnerman Prod- 
ucts, Ine., Cleveland, Ohio, requires no 
riveting, welding or spinning opera- 
tions, nor any special tools, to install 
it in position for blind attachments. 
Compressing the cage allows the in- 
sertion of the legs in the clearance 
hole. When the cage is released, the 
legs spring apart, holding the nut tight 
against the force of inserting and 
tightening the screw. 

Although. originally designed for 
front mounting of aircraft instruments, 
(approved by Army Air Forces), this 
new cage nut may be used for any type 
of blind attachment. It is available in 
two styles: A6939, made of brass and 
phosphor bronze, for use with standard 
6-32 machine screws, and A5939, made 
entirely of spring steel, for use with 


Tinnerman floating cage-type 
Speed Nut 
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andard 6Z sheet metal screws. Both 
vles are available to fit panel thick- 
sses from .062 in. up, and require 
ly one clearance hole of .171. in. 
ameter to attach. 


Polyethylene Plastics 


Carbide and Carbon Chemicals Cor- 

ration, New York, N. Y., has just re- 
eased information on the development 

polyethylene plastics, component of 
coaxial cable used in radar equipment. 

These polyethylene plastics are in- 
herently flexible, translucent materials 
that possess many unusual properties. 
They have excellent insulating proper- 
ties, and are tough and resistant to 
shock. The amount of water they will 
absorb is inappreciable, while films of 
the material will not permit the passage 
of appreciable amounts of water vapor. 
In addition, polyethylene softens at the 
unusually high temperature for thermo- 


¢—PANEL OR SHEET 


Sectional view of Tinnerman cage- 
type Speed Nut 


plastic materials of 230 deg F, and re- 
4 mains virtually unaffected by tempera- 
- tures 90 deg below zero, F. 


Latex Type Thiokol 

Sealing Compound 
Presstite Engineering Company, St. 
Louis, Mo., is introducing a new seal- 
ing compound known as Galco. This 
COMPRESS material is a Thiokol synthetic rubber 
WITH compound of the latex type, designed 
FINGERS for spray, brush, or slush application. 
Galco was developed especially for 
the sealing of airplane integral fuel 
tanks, but has characteristics that make 
it suitable for many other uses. It 
has very low diffusion rate, low solubil- 
ity in aromatic fuel or water, and very 
high adhesion to aluminum, steel, wood, 
and other surfaces. Galco will main- 
tain a tight seal at extremely high 

and low temperatures. 

(Turn to page 64, please) 


Wright Engine Cylinder Barrels 


Equipped with Aluminum Fins 


peer by the Wright Aeronautical Corp., with 
the cooperation of the Scandia Mfg. Co., the new 
aluminum fin design now being used on the steel 
cylinder barrels of Cyclone air-cooled engines is said 
to provide almost twice the cooling area of the former 
all-steel fins. Sixty aluminum fins are mounted on 
each barrel in the same space formerly. required for 40 
steel fins machined from the barrel wall. The in- 
creased cooling area, coupled with the fact that 
aluminum can dissipate heat more rapidly than steel, 
results in cooler operation, and in turn permits more 
power to be taken from the engine. 

Formerly, cylinder barrel fins were machined by cut- 
ting 40 narrow grooves, each 5 in. deep, into a solid 
steel barrel with a wall 34 in. thick. This machining 
reduced the actual thickness of the cylinder wall to 
le in. and also left standing on the barrel 40 fins, 
each fin with a thickness of only 0.025 in. 

The new fin, known as the “W” fin, is produced by 
folding a strip of sheet aluminum into the form of an 
extremely exaggerated letter “W,” with the two out- 
side legs 1.0 in. high and the center portion only % in. 
in height. These strips are cut to size, shaped into 
half-circles and then snapped into shallow dovetail 
grooves cut into the barrel. A special tool then rolls 
over the short center section of the “W,” flattening 
this section and wedging the outside legs of the “W” 
into the dovetail grooves. This wedging not only holds 
the fin firmly in place, but also provides a broad con- 
tact area through which heat can pass from the steel 
wall of the barrel into the aluminum fin. The alumi- 
num fins can be made to almost any desired height, 
while the steel fins had virtually reached the maximum 
depth to which they could be cut in quantity produc- 
tion. 

While this néw barrel does not materially affect 
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the over-all weight of the engine, the saving being only 
one pound per cylinder, there is a very important sav- 
ing in the quantity of raw material required, the rough 
forging for the new barrel being substantially lighter 
than that for the older model. In one year’s produc- 
tion of Cyclones, this saving will amount to 24,000,000 
pounds of alloy steel. 
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Backlogs of Steel Mills Being 
Cut Down, Shipments Speeded Up 


Rate of Production Is Less, Due to Seasonal Causes, 
Diminution of Labor and Uneven Distribution of Orders 


By W. C. Hirsch 

Steel producers as well as steel con- 
sumers are keenly aware of the anom- 
aly of the situation confronting them 
because the one factor that would bring 
clarity into the market picture, the 
complete defeat of the enemy on the 
battlefields of Europe, while certain in 
the end, still remains to be accom- 
plished. The appeal by WPB to carbon 
steel users to review their inventories 
and nearby requirements with a view 
to freeing as much steel as possible for 
the most essential war effort has re- 
sulted in whittling down backlogs of 
mills and in more prompt shipments of 
what tonnages war plants need most 
urgently. It is pointed out that officials 
of war requirement procurement agen- 
cies may have become unduly uneasy 
over the shrinkage of steel production 
in recent weeks, partly the result of 
diminution of steel mill labor and partly 
of seasonal causes. A majority of steel 
company executives contend that the 
drop in mill operations of from 100 per 
cent of rated capacity in April to the 
recent level of between 95 and 96 per 
cent does not indicate any let-down in 
primary steel output, but rather un- 
evenness in the distribution of orders 
for finished steel products. Whether 
amid the fluidity of present combat re- 
quirements this could be avoided is a 
matter of individual opinion. 

In the sheet market cutting back of 
the shell container program, releasing 
some 100,000 tons of steel quarterly for 
other uses, is pointed to as an instance 
of the difficulty of foretelling in a war, 
such as this one, what will be needed 
when and where. Tightness in the sup- 
ply of flat rolled steel has so far acted 
as the principal brake on plans for in- 
creased light motor truck output au- 
thorization. As somewhat of a disap- 
pointment to the steel industry come 
recent statistics of electric steel fur- 
nace output and demand. Current busi- 
ness in electric steel is reported to have 
dipped to less than 80 per cent of 
capacity and plans for expansion are 
being held in abeyance for the time 
being. Recent adjustment in NE steel 
prices by OPA, providing a $2 per 
gross ton decrease on two grades and 
a $3 increase on two other grades, is 
bringing some shifts in consumers’ 
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specifications that are thought to be 
helpful. Announcement that England 
has recently volunteered to send 10,000 
tons of steel plate a month to the 
United States is taken to indicate 
marked improvement in the position of 
England’s steel industry, although the 
tonnage involved is unimportant when 
compared with the 1,000,000 ton 
monthly output of U. S. plate mills. 

In connection with recent WPB or- 
ders, lifting many of the restrictions 
on the purchase and uses of the light 
metals: aluminum and magnesium, 
some potential consumers of aluminum 
in alloy form say that only when the 
time comes that no more strings are 
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attached to use of any of the base met- 
als, will they be able to weigh the re- 
sulting benefits adequately. In view of 
the recent WPB survey of uses of the 
critically light supply of cadmium, the 
Operating Committee on Aircraft Ma- 
terials Conservation has further clari- 
fied certain provisions of WPB order 
M-65, as it applies to aircraft, setting 
forth in detail in what uses zine will 
serve as an alternate for cadmium. 

Disclosure of a drop in June copper 
production to 88,526 net tons from 
more than a hundred thousand tons in 
March by the Copper Institute has ag- 
gravated conditions in that market. 
Recent information from the Rhodesian 
copper mine district in South Africa is 
that artisans there have gone on strike. 
In Mexico the mine labor situation is, 
however, reported to have improved, 
the striking lead miners having gone 
back to work. 

Emissaries of the Bolivian Govern- 
ment are seeking to have the U. S. Gov- 
ernment acquiesce in an upward revi- 
sion of both tin and tungsten prices. 


Several Thousand Tanks Now in 


Army Camps to Be Modernized 


Chrysler Will Overhaul and Alter 2000 30-Ton Tanks; 


Packard Creates Aircraft Engine Development Division 


Chrysler Corp. has announced that it 
will overhaul and modernize 2000 30- 
ton tanks at its Evansville, Ind., ord- 
nance plant under a new government 
contract. Machinery for rebuilding the 
big tanks is being obtained from all 
available sources, and a school for 
training workers on the project has 
been established. 

The program contemplates employ- 
ment of at least 2500 persons over a 
10-month period, and it is expected 
that approximately 1000 of the reno- 
vated tanks will be delivered by the 
end of this year. The tanks will come 
from Army camps and upon refitting 
will be shipped to unannounced desti- 
nations. 

The changeover from small cartridge 
manufacture to rebuilding large tanks 
requires moving out all present equip- 
ment and will be carried out with little 
lost time to employes. 

Creation of a special division in its 
Toledo plant to handle advanced air- 
craft engine development, has been an- 
nounced by Packard Motor Car Co. In- 
stituted at the specific request of the 
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Army Air Forces Materiel Command, 
establishment of the test center will be 
implemented by a Defense Plant Corp. 
extension of $1,350,000 to the existing 
Packard contract. 

Work already is under way on fa- 
cilities, which include dynamometer 
cells, propeller test stands and special 
machinery for simulating high altitude 
conditions. Although specific aims of 
the program could not be divulged be- 
cause of security reasons, broad goals 
have been announced as better aircraft 
engine performance through increased 
horsepower, speed and endurance, and 
reduced weight. C. R. Patton, former 
chief engineer for Packard, will serve 
as directing engineer for the develop- 
ment program. 

With its last knockdown Liberator 
bomber completed early in July, all 
planes produced at the Ford Willow 
Run plant now are being flown away. 
The plant was well ahead of its sched- 
ule until labor trouble crippled produc- 
tion in mid-July, although the brief 
shutdown is not expected to put the 

(Turn to page 52, please) 
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Making leather prove its mettle 


Giving leather packings the third of Industry. It is not only testing 
degree is the unusual job of this materials and equipment, but per- 
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Aeronautical Chamber of Commerce 
Of America Being Reorganized 


The first phase of the reorganization 
of the Aeronautical, Chamber of Com- 
merce of America has been completed 
with the Aircraft Manufacturers Coun- 
cil and the Personal Aircraft Council 
emerging as major operating units of 
the Chamber. 

The announcement, made by Harry 
Woodhead, Chairman of the Western 
Regional Executive Committee of the 
Aircraft Manufacturers Council, fol- 
lowed meetings of the two regional 
committees, West and East Coast. The 
Eastern Committee is under the chair- 
manship of R. E. Gillmor, President of 
Sperry Gyroscope Company, Inc. 

The Aircraft Manufacturers Council 
consists of the following companies— 
Boeing Aircraft Company; Consoli- 
dated Vultee Aircraft Corporation; 
Douglas Aircraft Company; Lockheed 
Aircraft Corporation; North American 
Aviation, Inc.; Northrop Aircraft, Inc.; 
Ryan Aeronautical Company; The 
Aviation Corporation; Bell Aircraft 
Corporation; Curtiss-Wright Corpora- 
tion; Fairchild Engine & Airplane 
Corporation; The Glenn L. Martin 
Company; Republic Aviation Corpora- 
tion; Bendix Aviation Corporation; The 
Waco Aircraft Company; Sperry Gy- 
roscope Company, Inc., and United Air- 
craft Corporation. 

The AMC operating pattern is 
similar to that of the Aircraft War 
Production Councils and emphasizes re- 
gional action of the company presidents 
forming the two regional executive 
committees, as well as of the AMC ad- 
visory committees in specialized fields. 

Each regional executive committee 
meets once monthly, and action on 
which the two groups agree becomes 
the national action of the Aircraft 
Manufacturers Council. Offices of the 
Aircraft Manufacturers Council have 
been established at 7046 Hollywood 
Boulevard, Los Angeles, and a West 
Coast Manager shortly will be ap- 
pointed. 

The Personal Aircraft Council is a 
development of the earlier Chamber 
Personal Aircraft Committee and has 
an extensive program for increasing 
the utility of light airplanes. 

Former departments of the Aero- 
nautical Chamber at the Washington 
headquarters have been reorganized as 
service bureaus in the following fields: 
economic, industrial relations, technical, 
traffic, and public relations. The eco- 
nomie bureau embraces the former de- 
partments of economic development, re- 
search and statistics, legislation and 
information. These bureaus will serve 
the Aircraft Manufacturers Council 
and the Personal Aircraft Council, as 
well as the general membership of the 
Chamber not identified with either 
Council. 


Immediate concern of the Aircraft 
Manufacturers Council is the develop- 
ment of efficient and orderly termina- 
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tion and reconversion processes. A 
Contract Termination Unit has been 
formed. This unit will act as liaison 
between the manufacturers and various 
government agencies concerned with 
contract termination. These include the 
Readjustment Division of the Materiel 
Command at Wright Field, Readjust- 
ment Division of the Army Service 
Forces in Washington, the Materiel, 
Maintenance and Distribution Com- 
mand in Washington, Navy Bureau of 
Aeronautics and Office of the Director 
of Contract Termination. 

Through the cooperation of the 
Lockheed, Douglas and Curtiss-Wright 
companies, three specialists have been 
assigned to devote full time to work 

(Turn to page 152, please) 


AAC Sponsors Survey of 


Auto Business Papers 


There has just been completed by 
subscribing members of the Automotive 
Advertisers Council an intensive sur- 
vey of the readership of nationally dis- 
tributed business magazines with edi- 
torial appeal directed to the general 
interests of automobile dealers and in- 
dependent garages offering mainte- 
nance and repair services. 

The pattern for the survey was set 
up by the Council’s business paper re- 


lations committee and then checked 
with the membership as a whole. Mem- 
bers of the committee are: Chairman, 
T. Faxon Hall of Walker Mfg. Co., 
Burt Hotvedt of Blackhawk Mfg. Co. 
and George Stout of The Perfect Circle 
Companies. 

In releasing results of the survey, 
Mr, Hall states: “We have tried to pat- 
tern the course of this study to the flow 
of merchandise within the automotive 
aftermarket—choosing as the hubs of 
our investigation typical places among 
the various classifications of trading 
centers through which 80 per cent of 
the automotive wholesaling flows, dis- 
tributed both geographically and ac- 
cording to size.” 

The actual survey work was done by 
a group of trained workers of Ross- 
Federal Research Corp. As soon as the 
survey was completed, the Executive 
Committee of Automotive Advertisers 
Council consisting of President R. W. 
Case, Jr., of Thermoid Co., Vice-Presi- 
dent T. Faxon Hall of Walker Mfg. Co., 
Secretary-Treasurer Carl Dietrich of 
Wagner Electric Co. and Past-President 
Charles Tapscott of McQuay-Norris 
Mfg. Co., met at the Chicago headquar- 
ters of the National Standard Parts 
Association with the executive heads of 
the publishers involved, to discuss with 
them the findings of the survey before 
the results were released and to place 
both publishers and advertisers in a 
more favorable position to work to- 
gether toward further strengthening of 
the business press for even more effec- 
tive post-war service. 


And Try Baiting with Individual Incentive 








For the sake of all of 
us, but mostly for the 


sake of our soldiers 


and sailors, let us 
hurry, hurry, hurry— 
not only in winning 


the war but in being 
ready for the peace. 


—Bernard M. Baruch and 
John M. Hancock. 
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FEATURES OF THESE MODERN 
ANTI-FRICTION UNITS ALL CONTRIBUTE 
TO INCREASED OPERATING 
EFFICIENCY 


In almost any application where Tor- 
rington Needle Bearings are employed, 
the design problem is simplified—dueto 
the unusual combination of advantages 
which these modern anti-friction bear- 
ings offer. 


The advantage of higher capacity in 
smaller space, for example, means that 
smaller, simpler housings may be em- 
ployed. This in turn means less ma- 
terial is required in the housings, with 
a consequent reduction in weight and 
lighter, more compact design of other 
members is often made possible. 


The efficient lubrication of Torring- 
ton Needle Bearings is another feature 
which aids the designer. The retaining 
raceway which holds the full comple- 
ment of needle rollers also provides 
a natural reservoir for retention of 
the lubricant. Thus, in most designs, 
need for auxiliary seals and special lub- 
ricating systems is eliminated. In fact, 
in certain applications, Needle Bearings 
lubricated on installation, will operate 
entirely satisfactorily without further 
service attention during the life of the 
product! 
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This X-section cf a drill press spindle Ilus- 

trates simplicity of design possible due to 

compact size, high capacity and ease of 
lubrication of Needle Bearings. 











Assembly Also Simplified 


Production and assembly problems are 
also simplified, thanks to the ease of 
handling and installation of Torrington 
Needle Bearings. The designer need 
only provide the simplest type of bear- 
ing mount—a bore machined to proper 
dimensions. Also, as Needle Bearings 
will not creep or slip, spacers or other 
locking devices are not necessary to 
hold them in place under either rotat- 
ing or oscillating operation. 


All of these features contribute to 
simplification of design—with resulting 


increases in operating efficiency, longer 
service life and manufacturing econo- 
mies that are helping now in meeting 
wartime production. And they will be 
of equal value in meeting the demands 
for the peacetime products of tomorrow. 
Investigate for yourself the ways in 
which Torrington Needle Bearings will 
aid your postwar plans. The Torrington 
Needle Bearing Catalog 30-A gives 
more complete information. In ad- 
dition, the services and experience of 
our engineering department are avail- 
able to assist you in securing full ad- 
vantages of the application of Needle 
Bearings in your products, 


THE TORRINGTON COMPANY 
Established 1866 « Torrington, Conn. + South Bend 21, Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers” 


New York Boston Philadelphia $ 
Detroit Cleveland Seattle = fe 


San Francisco Chicago Los Angeles — 
Toronto London, England 
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Industrial Merry-Go-Round 


This rotating, automatic plating 
machine is used by the Radio Di- 
vision of Bendix Aviation Corpora- 
tion to plate various parts going 
into their plane radios, direction 
finders and other devices. The op- 
erator places the parts on the ma- 
chine and, once the plating process 
has been completed, removes them 
at the same spot. Rotating automa- 
tically, this device progresses 
through several steps while the 
plating is going on, dropping parts 
in different tanks. At proper inter- 
vals, the machine lifts the parts 
from the tanks, rotates and puts 
them in another tank until the 
entire process has been completed. 
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Advertising Note 


President David A. Wallace, of the 
Chrysler Division, Chrysler Corpora- 
tion, has announced the appointment of 
C. C. Lockwood as advertising business 
manager of the division, reporting to 
George Miller, sales executive. 

Mr. Lockwood, in this position, will 
be responsible for the business detail 
of the advertising department. Further 
consideration will be given to the crea- 
tive division of the department and to 
a new method of agency contact and 
cooperation at a future date, accord- 
ing to Mr. Wallace. 





Awards 


Names and winners of Army-Navy “E” 
awards in or allied with the automotive 
and aviation industries, announced since 


the July 15 issue of Automotive and 
Aviation Industries went to press: 
THE PERFECT CIRCLE COMPANY, 


Hagerstown Plant, Hagerstown, Indiana. 
THE PERFECT CIRCLE COMPANY, New 
Castle Plant, New Castle, Indiana. 

THE PERFECT CIRCLE COMPANY, 
Richmond Plant, Richmond, Indiana. 
THE PPRFECT CIRCLB COMPANY, Tip- 

ton Plant, Tipton, Indiana. 
WORCESTER STAMPED METAL COM- 
PANY, Worcester, Massachusetts. 


“E” Star Awards 


for continued meritorious services on the 
production front have been awarded to the 
following firms: 


ELECTRONIC PNTERPRISES, INC., 
Newark, N. J. 

GENERAL ELECTRIC COMPANY, 
Bridgeport, Conn. 

JESSOP STEEL COMPANY, Washing- 


ton, Pa. 


TUBE TURNS, INC., Louisville, Ky 
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High Rate of Munitions 
Production at Briggs 


Despite the foremen’s strike in May 
which lowered output of airframes, air- 
plane turrets and tank hulls in that 
month, munitions production at Briggs 
Manufacturing Co. during the first six 
months of this year was materially 
greater than the record output in 
either the first or second halves of 1943. 
Shipments through June totaled 64 per 
cent more than in the same period a 
year ago and were 20 per cent ahead 
of the last six months of 1943. 


Knudsen Appointed 


Lieut. Gen. William S. Knudsen has 
been appointed head of the AAF Ma- 
teriel and Services Command. 


CIO Delegates at Michigan Convention 
Set Stage for National Meeting 


In one of the most tumultuous meet- 
ings in labor history, delegates tc the 
CIO state convention, held at Grand 
Rapids. Mich., in July, reaffirmed the 
no-strike pledge and espoused the prin- 
ciple of united political action as the 
most potent weapon for achieving la- 
bor’s objectives. The meeting was sig- 
nificant not only because it was held 
in the strongest CIO state in the union, 
but also because it set the stage for the 
national convention scheduled for Sep- 
tember in the same city. There seems 
to be little doubt among observers that 
the principles adopted at the state 
meeting will be accepted in the main at 
the national conclave. 

Although opposition to the no-strike 
pledge produced the most fireworks, 
with a clamorous minority staging a 
wild demonstration before the pledge 
was reaffirmed, chief emphasis was on 
political solidarity. All speakers drove 
home the idea that the only practical 
means of attaining the ends sought by 
labor is to elect to office those candi- 
dates friendly to labor. Observers 
pointed out, however, that the general 
reaction to a resolution endorsing the 
CIO Political Action Committee and its 
plan to seek voluntary contributions of 
$1 from each member, was far from en- 
thusiastic. There was considerable com- 
ment when R. J. Thomas, UAW-CIO 
president, canceled a speaking engage- 
ment at the convention to fly to Wash- 
ington, under Presidential priority, to 
answer a summons from Democratic 
political leaders. Later, labor leaders 
came out openly in support of Presi- 
dent Roosevelt and advocated the re- 
nomination of Henry A. Wallace for 
Vice-President. 

Just how powerful labor will be at 
the polls is still a debatable question; 
although leaders point to such cases as 
Congressman Martin Dies, who chose 
to withdraw in the Texas race when 
faced’ with labor opposition, and to the 


five CIlO-backed members elected to the 
Michigan House of Representatives in 
the recent primaries, out of a field of 
nine who had labor support. 

Action on demands for wage _ in- 
creases also is foreshadowed at the na- 
tional convention, predicated an devel- 
opments at the state meeting. One 
speaker told the delegates that they 
should be asking for a 25 per cent boost 
in hourly rates, together with demands 
for a guaranteed dollars-and-cents an- 
nul wage. A determined fight to break 
the Little Steel wage formula before 
election day is predicted by observers. 


Obituary 


George Carr Purdy, 73, chairman of 
the board of Greenlee Bros. & Com- 
pany, died July 2 at Rockford, Ill. He 
had been associated with the Greenlee 
organization since 1893. Shortly after 
joining Greenlee’s, Mr. Purdy was 
made assistant sales manager, and in 
1897 was appointed general manager 
in charge of all operations. In 1902 he 
was elected secretary-treasurer, and in 
1904 moved the company to Rockford, 
Ill. In 1919 he was elected president, 
which position he held until 1943, when 
he became chairman of the board. 

H. B. Larzelere, 65, founder of the 
Vim Motor Truck Co. in 1914, died July 
19 at his home at Bird Neck Point, Vir- 
ginia Beach, Va. During his career in 
the automobile industry, he also served 
as sales manager of the Chadwick En- 
gineering Works, as president of the 
Touraine Motor Car Co., and as Cali- 
fornia representative of the Packard 
Motor Car Co. 


B-W Superchargers, Inc. 


The McCulloch Engineering Corpora- 
tion, Milwaukee Division of the Borg- 
Warner Corporation, has changed its 
name to B-W Superchargers, Inc. 
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Lodge & Shipley Duomatic Lathe, only the 
simplest adjustments are required. With the dual 
carriages and tool slides—front and rear— 
multiple tools are used in turning and in straight 
and angular facing operations never before 
possible with so little effort. The most difficult 
bevel cuts are performed with remarkable ease. 


The massive tool slides of the Duomatic are solidly 
supported, insuring stability even under heaviest 
cuts, and are readily swiveled to give a power feed 
and power traverse movement at any angle. When 
the tool slide is rotated through an angle of 180°, 
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overhead attachment. 


the direction of feed motion is reversed so that 
facing cuts travel away as well as toward the 
centerline. 


These outstanding improvements, greatly widen- 
ing the range of cutting operations, are typical of 
the many time-saving, labor-saving advantages 
offered in the Duomatic. As a result, the Duo- 
matic stands unchallenged among automatic 
lathes for simplicity and adaptability, handling 
large or small lots with equal facility. For more 
detailed information, call on Lodge & Shipley 
Engineers or write on your company’s letterhead 
for Bulletin 601-FL. 
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Business in Brief 


Written by the Guaranty Trust Co. 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


Widened fluctuation of general busi- 
ness activity has been indicated this 
month. The seasonally adjusted index 
of The New York Times for the week 
ended July 8 dropped to 130.9, as 
compared with 143.7 for the preced- 
ing week and 137.7 a year ago. 

Department store sales, as reported 
by the Federal teserve soard, de- 
clined from 130 to 103 per cent of the 
1935-39 average in the week ended 
July 8, reflecting the reduced number 
of business days; but the indicated 
value was 2 per cent above the cor- 
responding sum in 1943, For 1944 to 
date, the total is 7 per cent greater 
than the comparable amount last 
year. 

Railway freight loadings during the 
week ended July 8 totaled 745,141 
cars, 17.0 per cent less than the pre- 
ceding weekly number and 7.9 per 
cent below the corresponding figure 
in 1943. 

Production of electric power regis- 
tered a contra-seasonal decline in the 
same period; and the total was only 
0.5 per cert above the output a year 
ago, as against a similar excess of 
5.3 per cent reported a week earlier. 

Crude oil production during the 
week ended July 8 averaged 4,579,000 
barrels daily, 7750 barrels below the 
all-time peak reported a week earlier 
and 27,100 barrels less than the aver- 
age output recommended by the petro- 
leum Administration for War. 

Estimated production of soft coal 
during the week ended July 1 was 
12,050,000 net tons, barely more than 
the preceding weekly figure. For 144 
to date, the indicated output is 11 per 
cent above the comparable amount in 
1943, 

Engineering construction contracts 
awarded during the week ended July 
13 amounted to $62,510,000, second 
largest weekly total reported in 1944, 
as against $18,922,000 for the holiday- 
shortened week before, according to 
Engineering News-Record. Contracts 
so far reported this year show a e- 
cline of 51 per cent from the cor- 
responding amount in 1943—the drop 
in public projects amounting to 56 per 

ent, as against a recession of 13 per 
cent in private construction. 

The Irving Fisher index of whuole- 
sale commodity prices advanced fraec- 
tionally in the week ended July 14 
to 113.0 per cent of the 1926 average, 
is against 111.1 a year ago, reg 

ng for the seventh time in 1944 an 
ill-time peak. 

Member bank reserves declined 
$138,000,000 during the week ended 
July 12 but excess reserves rose 
3100,000,000 to an estimated total of 
$1,600,000,000. Business loans of re- 
porting members increased $10,000,- 
000 in the preceding week and stood 
$472,000,000 above the total a vear 
ago ; 


ister- 

















Ex-Cell-O Celebrates 
Silver Anniversary 


On July 10, Ex-Cell-O Corporation, 
Detroit, celebrated its twenty-fifth an- 
niversary. Ex-Cell-O was incorporated 
on July 10, 1919, having been organized 
by a few of the workers in the small 
tools department of one of the large 
motor car manufacturers in Detroit. At 
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that time the company occupied the sec- 
ond floor of a small two-story building 
and produced jigs, fixtures, dies, drill 
jig bushings and a few automotive 
parts. 

Today Ex-Cell-O Corporation occu- 
pies several large plants with over 
900,000 sq ft of floor space and has 
more than 10,000 employes. Among its 
products are machine tools, cutting 
tools, hydraulic power units, grinding 
spindles, drill jig bushings, Diesel fuel 
injection equipment, paper milk bottle 
machines and precision aircraft and 
miscellaneous parts. 

Phil Huber, one of the founders and 
a director of the company from the be- 
ginning, is president and general man- 
ager of Ex-Cell-O. Other officers are: 
Thor M. Olson, vice-president in charge 
of sales; James K. Fulks, vice-presi- 
dent in charge of manufacturing. 
H. Glenn Bixby, secretary-treasurer, 
and Ear! E. Conlin, assistant secretary. 


Houdaille-Hershey Acquires 
Honan-Crane Corporation 


The Houdaille-Hershey Corporation 
has bought all of the stock of the 
Honan-Crane Corporation, well-known 
manufacturer of oil purification equip- 
ment. Honan-Crane will be operated 
as a subsidiary of Houdaille-Hershey. 
The corporation will continue to manu- 
facture the same equipment and the 
change in corporate status will not 
affect any of the present policies. 


Bliss & Laughlin Buys 
New England Drawn Steel Co. 


The business of the New England 
Drawn Steel Co., Mansfield, Mass., is 
being taken over by Bliss & Laughlin, 
Inc., and will be operated as the New 
England Drawn Steel Division of Bliss 
& Laughlin, Inc., under the direction 
of Harold L. Sherwin, who will con- 
tinue as general manager, with head- 
quarters at Mansfield, Mass. 


CALENDAR 





Conventions and Meetings 


SAE Natl. West Coast Transportation 
& Maintenance Meeting, Portland, 


Oregon August 24-25 
American Chemical Society, New York 
City Sept. 11-15 
-SAE Natl. Tractor Meeting, Milwau- 
kee Sept. 13-15 
SAE Natl. Aircraft Eng. & Produc- 
tion Mtg., Los Angeles Oct. 5-7 
SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 9-10 
Motor & Equip. Wholesalers Assn. Con- 
vention, Chicago Nov. 9-11 


American Chemical Society Natl. 
Chemical Exp., Chicago Nov. 15-19 
SAE Natl. Air Cargo Mtg., Chicago, 
Dec. 4-6 
SAE Annual Meeting, Detroit Jan. 8-12 












PUBLICATIONS 







A 44 page catalogue and applicat 
manual, profusely illustrated with phot 
graphs and sectional drawings, and includ- 
ing pertinent tabulated data regarding | 
construction, use and adaptation of Spring 
Life high, low and custom built bellows 
pressure detectors and indicators has been 
issued by the Cook Electric Co. Some of 
the subjects covered are: description of the 
“Spring Life’’ principle, charactertisti 
engineering advantages, tests, calibrati 
adaptability and advice on selection.* 








The Ingersoll Milling Machine Co. has 
prepared a chart, 15 x 23 inches, illus- 
trating the basic grinds for milling cutters 
for use on different types of material.’ 

The new DoALL Zephyr high speed fric. 
tion cutting machine is described and illus- 
trated in a 4-page bulletin distributed by 
Continental Machines, Inc. The bulletin 
gives specifications and the high operating 
speeds of these new machines showing 
their wide application in the shaping and 
fabricating of all materials such as ligh 
alloys, plastics, wood, rubber and _ sheet 
metal. 


Two new bulletins have been issued by; 
Surface Combustion for metal-producing 
and metal-working industries. One is 
titled, Surface Combustion Furnaces in 
the Steel Wire industry and the second 
Applied Gas Chemistry of Prepared At- 
mospheres in Surface Combustion Fur. 
naces.* 


Hydro-Power Systems, Inc., has issued 
3ulletin No. 440, which describes in de- 
tail, and illustrates the modern line of 
Hydro-Power Gear Pumps for medium 
pressure hydraulic application.* 


Folder No. 142. Reliance Spring Lock 
Washer Folder, has been issued by the 
Eaton Manufacturing Co. It covers engi- 
neering data on all types of spring lock 
washers, contains compact general infor- 
mation and ready reference on steel sec- 
tion size and I.D. and O.D. dimensions 
for engineering, designing and purchas- 
ing of Reliance Spring Lock Washers. 


Case Histories to Aid You in Blueprint- 
ing Conversion to Peace... is the title 
of a new booklet issued by Lamson Corp 
It presents some case histories showing 
results achieved by certain plants in con- 
verting to war, in order to suggest what 
results may be accomplished when the 
time comes to re-convert to peacetime op- 
eration.* 


The B. F. Goodrich Co. has issued a new 
catalog section on Rivnut, the moder 
blind fastener which doubles as a nut- 
plate, rivet or both. A page is devoted 
to a step-by-step presentation of Rivnut 
installation. On another page is a chart 
showing all pertinent details on all types 
of Rivnuts.* 


Fenwal, Inc., has issued a new Thermal 
Control catalog describing more _ than 
twenty of the Fenwal products, including 
installation drawings and photographs for 
both temperature and pressure control 
apparatus. A brief history of the company 
has also been included.* 











A new engineering bulletin, describing 
in detail the practical and scientific tests 
made to determine the effects of using 
an antisoatter fluid in welding, has been 
issued by The Midland Paint and Varnish 
Co. In addition to other pertinent data, 
it contains illustrated laboratory reports 
on tests for determining weld strength and 
weld soundness.* 








Bulletin No. 25, recently published by 
The Farval Corp., is called Farval Cen- 
tralized Systems of Lubrication. 






* Obtainable by subscribers within the United States 
through Editorial Dept. AUTOMOTIVE and AVIATION 
INDUSTRIES In making requests for any of these 
publications, be sure te give date of the issue in which 
the announcement appeared, your name and address 
company connection and title. 
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Government Surplus 
(Continued from page 36) 
outstanding exception being synthetic 

rubber. 

Probably not more than $5 billions, or 
about one-third of the $15.5 billioa total, 
can be readily converted into a net 
effective addition to the nation’s peace- 
time plant. Since $5 billions represent 
only about two years of normal invest- 
ment in plant expansion, the end of 
the war will find us with no over-all 
excess plant capacity, apart from the 
lines mentioned, but rather under- 
equipped for full peacetime production. 

Proper handling of Government 
plants will constitute, CED says, a 
problem which will call for “daring 
business statesmanship.” It will re- 
quire great ingenuity in the conversion 
of facilities to peacetime use and bold 
dismantling of many which cannot be 
converted. The problem of the plants 
which can be successfully converted 
should be solved preferably by outright 
sale to private operators, or else by 
long lease or by experimental “sliding- 
scale leases,” according to circum- 
stances. 

Contract Terminition—Of a possible 
$80 to $100 billion of uncompleted war 
contracts which would be outstanding 
‘if the war should end tomorrow, CED 
estimates that total claims will not ex- 
ceed a maximum of $10 billion and that 
the area of possible dispute between 
contractors and Government will not 
exceed $1.5 billion. Urging the utmost 
speed in termination settlement, CED 
asserts that the cost to the nation of 
unnecessary delays, in terms of lost 
production and in morale of unem- 
ployed workers, could be vastly greater 
than any savings which might accrue 
to the Government. 


Sorensen to Receive 
Stock in Willys-Overland 


Following approval by stockholders 
of an agreement under which he is to 
receive 100,000 shares of stock at $3 a 
share over the next five years, Charles 
E. Sorensen was elected president of 
Willys-Overland Motors, Inc., July 12. 
Ward N. Canaday, who will continue 
as chairman of the board, announced 
that Sorensen will assume immediate 
direction of production operations. 


PERSONALS 





Paul F. Jones has been made assistant 
general sales manager of Joseph Weiden- 
hoff, Inc., Chicago. He was formerly with 
the Goodyear Tire & Rubber Co. and the 
Willard Storage Battery Co. 

Henry Ford ti, executive vice-president 
of the Ford Motor Co., has been made 
vice-president of the Ford Motor Co. of 
Canada, Ltd. He has been a director of 
the company since April 1. 

Nash-Kelvinator Corp. has announced 
the appointment of Robert M. Hendrickson 
as sales promotion manager of Nash Ser- 
vice and Parts, with headquarters in Mil- 
waukee. 
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Kenneth K. Kohnitz has been made 
regional coach manager by Reo Motors, 
Inc., to operate under the Philadelphia 
branch. 

Pontiac Motor Div. of General Motors 
Corp. has named Latham Clark manager 
of the Buffalo Zone. H. G. Hersh has 
been appointed manager of the Memphis 
Zone. 


George Orphal has returned to Detroit as 
sales executive in the truck department of 
Dodge Div., Chrysler Corp., after serving 
as assistant regional manager in New York 
and executive assistant in the Fargo Div. 
at Washington since 1941. 


Victor D. Orne has been appointed traf- 
fic manager of the Flint plants of Chevrolet 
Div. of General Motors Corp., succeeding 
the late Francis A. McHale. 

Promotion of six assistant branch man- 
agers to managerships has been announced 
by The Ford Motor Co. They include: 
George T. Montagnet, New Orleans; Ray 
A. Grimmer, Milwaukee; Harry M. Lid- 
gard, Pittsburgh; John W. Schwer, Fargo 
and Nelson F. Bowe, Los Angeles. Edward 
F. Hughes has been made assistant branch 
manager at Richmond, Calif. 


Alvan Macauley, Chairman of the Board 
of Packard Motor Car Co., has been 
elected, for the 17th term, president of 
the Automobile Manufacturers Associa- 
tion. Serving with him are Paul G. Hoff- 
man, Studebaker Corp., and Robert F. 
Black, White Motor Co., both vice-presi- 
dents; George W. Mason, Nash-Kelvinator 
Corp., treasurer, and Albert Bradley, Gen- 
eral Motors Corp., secretary. 


E. J. Johnston, formerly service engineer 
for Shell Oil Co., has been appointed man- 


ager of the new district office recently 
established in Detroit by the Nox-Rust 
Corp. WN. J. Molihagen has been made 


technical engineer. 


W. B. Rice has been appointed service 
manager of Plymouth Div. of Chrysler 
Corp. He has been with the Chrysler or- 
ganization since 1937. 

Merrill C. Horine has returned as Mack 
sales promotion manager following his 
resignation from the WPB. For the past 
year Mr. Horine has been research con- 
sultant to the director of the Automotive 
Division of the WPB, with offices in 
Washington. 

Norma-Hoffmann Bearings Corp. has an- 
nounced the election of Frederick W. 
Mesinger as a vice-president, succeeding 
H. J. Ritter, who resigned. Announcement 
has also been made of the election of D. E. 
Batesole as vice-president and chief engi- 
neer. Mr. Batesole has been a member of 
the company’s engineering department for 
more than twenty-five years, and chief 
engineer since 1937. 

Norton Co. has announced that Ralph O. 
Anderson has been named district manager 
of the newly formed sales territory to be 
known as the West Central Rocky Moun- 
tain District, with headquarters in Denver. 

Frank R. Pierce, who has been manager 
of the Detroit office of the General Motors 
Public Relations Dept., has been trans- 
ferred to an assignment on the personnel 
staff of the Corp. John E. Johnson, who 


has been director of training service in 
the General Motors War Products Dept., 
will succeed Mr. Pierce as head of the 


Detroit Public Relations office, under Paul 
Garrett. 


Sherrod E. Skinner, general manager of 
Oldsmobile and vice-president of General 
Motors Corp., has been elected a life trus- 
tee of the Rensselaer Polytechnic Insti- 
tute. 


Clarence L. Wanamaker has been named 
general manager of the munitions division 
of United States Rubber Co. to succeed 
Ernest G. Brown, recently chosen general 
manager of mechanical goods, general 
products, etc. 

W. C. Dodge, Jr., has been elected vice- 
president of Ferodo and Asbestos, Inc. He 
is a former president of the National 
Standard Parts Association. 

Dudley Rice has been appointed a field 
engineer in the Chicago district for the 
Eutetic Welding Alloys Co. 


Westinghouse Electric & Mfg. Co. has 
announced the apnvointment of Edgar 8, 
Karns as manager of the street and avia. 
tion lighting application section. Charles 
A. Powel, manager of headquarters engi. 
neering of the Westinghouse company, was 
elected president of the American Instj- 
tute of Electrical Engineers for the year 
beginning August, 1944. 

A. Kinkler Prins has been made manager 
of the New York district sales territory 
of American Machine and Metals, Ine. 

The Aro Equipment Corp. has announced 
the appointment of J. E. Neff to the head- 
quarters staff to assist in the merchandis-. 
ing of Aro Lubricating Bquipment. 

F. F. Sampson, manager New York 
branch, The Electric Storage Battery Co 
has retired after thirty years of service, 
Daniel P. Orcutt, assistant manager suc- 
ceeds Mr. Sampson as manager. 


Distribution in Spain and 
Spanish Possessions 


Harry Walker, president and manag. 
ing director of Autocessorios Harry 
Walker, S. A. of Madrid and Barcelona, 
is now in the United States to make ar. 
rangements with American manufac. 
turers seeking distribution in Spain or 
trade with Spanish possessions. Mr. 
Walker can be reached c/o Messrs. Bol- 
ton & Mitchell, 79 Wall St., New York 
5, N. Y. 


Dayton Wins Merit Award 


The Army Air Forces new Civilian 
Merit Award, given to civilians for out- 
standing contribution to the war effort, 
was recently awarded to D. D. Dayton 
of United States Rubber Company’: 
airplane tire division in recognition of 
valuable work done by Dayton while 
attached to Wright Field as airplane 
tire specialist. 


PRECO Incorporated 


The Pacific Railway Equipment Co., 
Los Angeles, Cal., has changed its 
name to “PRECO Incorporated.” The 
business, management and _ personnel 
remain unchanged. 


Aeroprop on Mustang 


$ 





con- 


The four-bladed automatic, 

stant speed propeller made by Aero- 

products Division of General Motors 

is now being installed on the P-5! 

D, an improved version of the Mus- 
tang plane. 
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It is reported that....... 


Vibrating chisels, similar to those 
used to break up pavements, are 
being tried out by dentists as an 
improvement over the familiar drill. 


Ect ready with CONE fer tomorrow 


The rare metal, tantalum, un- 
known forty years ago, is being used 
in bolts, screws, and plates to repair 
the broken bones of wounded sol- 
diers. 


get ready with CONE for tomorrow 


A gas-filled fuse, now used to det- 
onate mines, will explode a charge 
three and one-half miles away in one 
second. It can be used under water 
and is itself a powerful explosive. 
Laid in a line cross-country, it will 
instantly clear a path through trees 
and brush or dig trenches. 


get ready with CONE for temorroaw 


A low priced ultraviolet lamp 
bulb is ready for the after-the-war 
market. 


get ready with CONE fer tomorrow 


A noted aviation engineer and 
successful industrialist has plans for 
a:revolutionary helicopter that uses 
a contra-rotating propeller, carries 
four passengers, and can be operated 
on a highway. 


get ready with CONE fer temerron 


A new heat-resistant alloy is re- 
ported that uses silicon and man- 
ganese to replace part of the scarce 
nickel and chromium formerly used. 


get ready with CONE fer tomorrow 


Fireproof cotton batting is now 
being made for upholstery and in- 
sulation. 


get ready with CONE fer temerrow 


A new iron is being made which 
has as much as five times the tensile 
strength of ordinary cast iron. With 
it, even cast iron springs can be 
made. 


Advertisement 





A plant has been built for process- 
ing large quantities of the lowly 
milkweed. The floss is a good sub- 
stitute for kapok in upholstery, an 
oil for paint is made from the seeds, 
wallboard can be made from the 
stalks, and latex extracted from the 
leaves. 


get ready with CONE fer tomorrow 


A new machine checks the size of 
ball bearings at rates as high as 
20,000 per hour. 


get ready with CONE for tomorrow 


New sleeping cars have a triple 
deck arrangement of berths. 


get ready with CONE for tomorrow 
The “electric eye” can now be 


used to detect and warn of dangerous 
gases in the air, 





gust 1, 1944 


First post-war models of tele- 
vision sight and sound receivers are 
expected to sell at from $200 to $700. 
Reception will about equal in quality 
the familiar 16 mm. motion pictures. 


get ready with CONE ter tomorrow 


A new creain protects those of our 
Navy who are exposed to the risk of 
flash burns. 


get ready with CONE fer temerrew 


Coilsprings of Nylon, while not 
as strong as steel, will function in- 
definitely without breaking from 
fatigue.’ 


get ready with CONE fer tomorrow 


A new rubber sheeting perforated 
with 6,400 holes to the square inch 
is being used for filters. 


get ready with CONE for tamerrow 


A new microscope converts an in- 
visible ultra-violet image into a 
visible full color picture without the 
use of photography or fluorescent 
screens. 
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Tanks Now in Army 
Camps to Be Modernized 
(Continued from page 42) 


program behind the quota. In answer 
to published reports that the Willow 
Run plant might be converted to a 
warehouse after the war for storage of 
surplus war materials, Ford officials 
have stated that the company expects 
to exercise its option to purchase the 
property for manufacturing purposes. 
While not definite on what product 
would be made, a spokesman said it 
might be planes of the passenger or 


cargo type, of tractors and other farm 
equipment. 

Chevrolet Division of General Motors 
Corp. has turned out more than 113 
million pounds of aluminum aircraft 
forgings to date in its four plants and 
now is rated the second largest pro- 
ducer of these aircraft components. The 


company’s entire magnesium produc- 
tion, totaling more than 3 million 


pounds since the beginning of the war, 
is used by Chevrolet in building Pratt 
& Whitney engines for Liberator bomb- 
ers and for C-47 and C-53 transport 
planes. Forgings range from engine 
parts to 8-ft propeller blades. One 
plant turned out more than 30,000 pro- 
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SYMBOL 


Every felt shape on this page is doing 
essential service on some product— 
excluding dirt, dust and grit, retaining 
lubricants, cushioning shock, insula- 
ting against heat and noise, isolating 
vibration, filtering, etc. And new uses 
for this versatile material are being 


discovered daily! 


Western produces felt to take full 
advantage of its special properties: 
resiliency, flexibility, compressibility, 
resistance to heat, age, oils, alcohol, 
etc. Western's felt sizes and shapes 
are produced to the closest tolerances, 


to meet your requirements. 


If you have any problem involving 
the possible use of felt, take it to 


Western. Our engineers, backed by 


45 years’ experience in this field, are 
prepared to help you, without obii- 


gation. Write us today. 


WESTERN FELT WORKS 


4035-4117 Ogden Avenue - Chicago 23, Ill. 


Branch Offices in All Principal Cities 
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peller blades a month, and another pro- 
duced approximately 200,000 separate 
items monthly. 

The Hudson Motor Car Co. has dis- 
closed that it now is building armored 
cabins for the new P-63 fighter plane, 
Although power, speed, range and ar- 
mament of the new plane have not been 
revealed, it has been described as q 
larger and improved version of the 
P-39 Airacobra. 

Since it started work on manufacture 
of Sperry marine gyro compasses for 
the Navy 20 months ago, Dodge Divi- 
sion of General Motors Corp. has 
turned out enough of the instruments 
to supply a fleet of more than 4000 
ships. Mass production of the compass, 
which weighs approximately 600 
pounds, has been accomplished despite 
the fact that many parts require manu- 
facturing operations of higher preci- 
sion than that required for watch work. 
The first pilot model came off the line 
in July of 1942, and by the end of the 
year more than 100 of the units had 
been shipped. Two months ago, produc- 
tion of the compasses was doubled, 
They are used chiefly on naval vessels 
up to the destroyer class. 

Three General Motors divisions have 
received contracts for production of 
heavy artillery ammunition under the 
Army’s expanded program. The Olds- 
mobile Division at Lansing, Mich., the 
Pontiac Motors Division, Pontiac, and 
the Fisher Body Division, Grand Rap- 
ids, are included among 56 companies 
receiving contracts for 155 mm, 8-in. 
and 240-mm shells. ’ 

Manpower continues to plague the 
arms production program in general. 
The Army has announced that during 
the April-May-June quarter production 
of war materials fell 8 per cent behind 
schedule. Medium tanks, tank destroy- 
ers, bulldozers and heavy-duty trucks 
were included in the list of deficient 
items. Stating that manpower is the 
chief bottleneck in the munitions pro- 
gram, Robert P. Patterson, Acting Sec- 
retary of War, scored what he called “a 
prevalent but grossly mistaken feeling 
that the war is about over.” He also 
pointed out that the lag in schedules is 
aggravated by constant revision of 
schedules— mostly upwards—brought 
about by demands from commanders in 
combat areas. 


Splash Curtains for 
Industrial Machines 


Splash curtains for the protection of 
machine operators are one of the new 
uses for transparent sheets of compar 
—the flexible rubber-like synthetic 
made by Resistoflex Corporation, Belle- 
ville, N. J. Large sheets of compar, 4 
vinyl resin derivative that is entirely 
immune to oils and solvents, are mount- 
ed on frames and installed between the 
operators and their machines. Since 
the compar is completely transparent, 
performance of machines is visible at 
all times, and in addition operators no 
longer run the chance of getting der- 
matitis from contact with oil. 
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To Help You Identify 


Stainless 
Steels 


Even in the best regulated plants, steel stocks sometimes 
do get mixed. And if the stock happens to be Stainless 
Steel, you know the troubles a mix-up can cause in heat 
treating, machining, stamping, welding or other ‘fabri- 
cating operations. So it’s important to you to have a 
quick method for identifying Stainless that may become 
mixed in stock. 


To help you meet this problem, the Carpenter Labora- 
tories have developed a new and simplified chart for 
identifying various types of Stainless Steel. The chart 
diagrams and explains the nitric acid test, magnet, 


Here is one of the 11 tests used in the Carpenter Method 
of Identifying Stainless Steels. 


Specimens are placed in a solution of muriatic acid (one 
part water, one part muriatic acid) at a temperature of 
180° to 190° F. After a five minute immersion, Type 303 
can be identified by a coating of heavy black smudge. 


spark, hardness, and muriatic acid tests, sulphur spot 
and nickel spot tests, and the stabilization test, and 
shows when and how to use each one. By closely 
following the instructions on. the chart, it is possible 
to check the identity of Stainless Steels which may 
be in question. 


This chart can be used in your laboratory, to help your 
stockroom, warehouse or production department check 
on mixed stocks. Its convenient size makes it easy to 
use right on the testing table. To obtain a copy, simply 
send us a note on your company letterhead, indicating 
your title. Your request will receive prompt attention, 


The Carpenter Steel Company « 103 W. Bern Street e« Reading,Pa. 


BRANCHES AT 


Chicago, Cleveland, Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia 


lugust 1, 1944 
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Gas ‘lurbine Development 


(Continued from page 30) 


considerable uncertainty as to the ther- 
mal efficiency actually obtained from 
these turbines; as high a figure as 23 
per cent has been claimed, but the best 
fairly authentic record is approxi- 
mately 13 per cent. A turbine designed 
to develop 1000 hp actually gave only 
450 hp. 

There are a number of difficult prob- 
lems to be solved in the design of a 
constant-volume turbine. One is that 














of the discharging valve, which must 
pass all of the gases of combustion be- 
fore they have had a chance to expand 
(and therefore to cool). Actuation of 
this and the inlet valve also involves 
difficulties, since there is no crankshaft 
connected with the combustion cham- 
bers. A loss in efficiency arises from 
the fact that during the discharge of 
gases from the combustion chamber the 
pressure in the chamber, and there- 
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an essential development in the 


revolutionizing of machine tool operating efficiency . . . is now stand- 
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fore the velocity of the jet, varies con. 
tinuously, and for maximum efficiency 
the jet velocity must bear a definite re. 
lation to the blade velocity, hence 
should be constant. 

At present most development work 
is being done on the constant-pressure 
type of gas turbine, of which an illus- 
tration was shown in Fig. 1 and which 
has already been briefly described, 
The operating cycle of this machine 
can be explained with the aid of the 
“pressure-volume” diagram shown in 
Fig. 3. This corresponds to the pressure- 
volume diagram of a piston-type engine, 
but differs from it in that the volume 
in this case is that of a pound of work- 
ing fluid at different stages of the 
cy¢le, rather than the volume displaced 
by the piston since the beginning of its 
stroke. Diagram areas therefore do 
not represent mechanical energy im- 
parted to the turbine wheel; but the 
available or potential energy of one 
pound of the working fluid. A num- 
ber of constant-temperature lines are 
drawn in on the diagram. These lines 
are hyperbolae, and data for them can 
be readily calculated by the equation 

v = (170 — 0.37 T)/p cu ft, 
where T is the Fahrenheit temperature 
and p the absolute pressure in psi. 
This equation also gives the value of 
the abscissa for point A where com- 
pression begins, for which point the 
absolute pressure p is 15 psi and the 
temperature 60 F. To find data for 
other points of the compression curve 
AB we make use of the equation for 
adiabatic compression, 

p v'-4 = constant. 
As at point A p has a value of 15 psi 
abs. and v of 12.8 cu ft, the value of 
the constant is 533. Therefore, for any 
assumed absolute pressure p of the 
gases the corresponding volume is 


» 2 gutilen (~ 533 — log p 





1.4 
Thus we find that at the end of com- 
pression, for instance, when the pres- 
sure is 60 psi abs., the volume is 4.76 
cu ft. The corresponding temperature 
we find from the equation 
(460 + T) v®-4 = constant 

As at point A the value of T is 60 deg. 
and that of v, 12.8 cu ft, the constant 
is equal to 1444, from which we get 
T = antilog (log 1444 — 0.4 log v) — 460 

Beginning at point B the tempera- 
ture of the working fluid is raised by 
combustion at constant pressure. At 
constant pressure the volume of the 
fluid increases in direct proportion to 
the absolute temperature, and the 
volume at 1000 F therefore is 


460 + 1000 
460 + 1000 .. 476 = 9.00 cu ft. 
460 + 313 * yy 


From C on the fluid expands adiabati- 
cally through the turbine to point LP, 
where the pressure is again equal to 
15 psi abs. Points on the expansion 
curve CD can again be calculated by 
the equation p v'4 = constant, after 
the value of the constant has been de- 
termined from the pressure and volume 
at point C. Also, the temperature at 
point D is found in a manner similar 
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to that by which the temperature at B 
was determined. At D the working 
fluid, now at atmospheric pressure and 
a temperature of 523 F, is discharged 
to the atmosphere. 

It will be seen that in the turbine 
the gas expands from about 9 to about 
24 cu ft, or 15 cu ft, and that its 
pressure drops from 45 psi gage at the 
beginning to 0 at the end of expansion, 
the average pressure being about 17 
psi gage. Now assume that the gas, 
instead of being raised to 1000 F, is 
raised to 1500 F (point G), and is then 
expanded to H, where it has a tempera- 
ture of 860 F. In this case the gas 


expands from about 12 ecu ft to about 
32.5 cu ft, or 20 cu ft. As the initial 
and final pressures are the same as in 
the previous case, the mean pressure 
also is the same, and the amounts of 
energy liberated therefore are in di- 
rect proportion to the increases in 
volume, namely, 15 and 20.5 cu ft. 
The turbine powers in the two cases, 
that is, the gross powers, should be in 
this same proportion of 15 to 20.5. 
The power absorbed by the compressor 
is the same in both cases, and if that 
amounts to two-thirds of the gross 
power when operating at 1000 F, then 
the net power will be 5 units at 1000 






































































































































AN ANTI-FRICTION WORLD. 


Of countless brilliant improvements 
created by war production, none is more 
deeply worthwhile, none has more of basic 
usefulness, than the new applications of 
anti-friction bearings. We of Aetna know 
these, for we have helped to perfect them 
—know their rich poten- 


ones—helping with plans to recreate war- 
worn plants and equipment. 

Is your business ready for the Anti- 
Friction World? Aetna engineers can help 
you, too. It’s an idea that deserves action 
—simply call Aetna, or write. 


AETNA BALL BEARING 





tial for creating a truly 
Anti-Friction World. 


In getting ready for 
that new industry of 
peace, Aetna is helping 
many businesses—help- 
ing to develop new prod- 
ucts and revitalize old 
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F and 10.5 units (or more than twice 
as much) at 1500 F. By thermo. 
dynamic reasoning it can be shown that 
the gross power of the turbine varies 
directly as the absolute temperature of 
the gases at the turbine inlet. 


Regeneration 


There is a great deal of heat energy 
in the exhaust from the turbine, and a 
considerable fraction of this heat can 
be recovered by the process of re- 
generation. Referring again to Fig. 3. 
it will be seen that if- the gases enter 
the turbine at 1000 F, they are dis- 
charged at 523 F. Since they leave the 
compressor at 313 F, their temperature 
must be raised 687 degrees. If all of 
the heat in the exhaust above the 313- 
deg level- could be transferred to the 
air leaving the compressor, it would 
raise the temperature of the air 210 
deg. In other words, it would supply 
about 30 per cent of the heat needed 
to raise the air temperature to 1000 
F. That, however, would require a 
heat exchanger of enormous size. In 
practice, 15 per cent of the total heat 
required is about all that can be re- 
covered from the exhaust gases. Trans- 
fer of the heat from the exhaust to the 
incomring gases is effected in a heat 
exchanger inserted between the com- 
pressor and the burner. A certain 
drop, in pressure results from passage 
of the air through the heat exchanger; 
this must be made good by the com- 
pressor, which thus must compress to 
a slightly higher pressure, and conse- 
quently it will consume more power. 
To minimize this loss, care must be 
exercised in the design of the re- 
generator to keep the resistance to air 
flow a minimum. 

A further gain in economy can be 
effected by intercooling the air as it is 
being compressed. It was shown in 
the foregoing that the work of com- 
pression increases with the initial tem- 
perature of the air. As compression 
proceeds, the temperature of the air 
rises, and the compression process 
therefore is less efficient in its later 
stages. This can be avoided by divid- 
ing the compressor into two or more 
stages through which the air passes 
successively, and inserting an_inter- 
cooler between successive stages. An 
intercooler is merely another form of 
heat exchanger in which the air gives 
up some of its heat to water circulat- 
ing through passages separated from 
those for the air. When the air enters 
each stage of the compressor at the 
same low temperature, the power fre- 
quired to drive the compressor is re- 
duced, and the overall efficiency of the 
cycle is correspondingly increased. The 
number of compressor stages and in- 
tercoolers is limited by practical con- 
siderations. According to F. K. Fischer 
and C. A. Meyer of the Westinghouse 
Company, a single stage of intercool- 
ing reduces the power required by the 
compresor by about 15 per cent. They 
also state that when operating at 1200 
F turbine inlet temperature, the prac- 
tical limit on heat recovery from the 
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exhaust (regeneration) is limited to 
about 75 per cent of the available heat. 
Gains in economy can be effected also 
by reheating the working fluid as it 
passes through the turbine. It has al- 
ready been explained that the efficiency 
of the turbine is the greater the higher 
the temperature of the gases, but that 
a limit is imposed on the operating 
temperature by the limited hot strength 
of the blade material. In axial-type 
turbines the gases always are expanded 
through successive stages, and in each 
stage there is a temperature drop. 
Since all of the blades are made of the 
same material, the “hot strength” of 
the material is not fully taken ad- 
vantage of in the later stages. This 
can be remedied by “reheating.” In a 
gas turbine, reheating can be effected 
by burning fuel in a passage connect- 
ing one stage to the next. It is only 
necessary to inject fuel into the pas- 
sage, as the working fluid consists of 
about 85 per cent air, and therefore is 
. able to support combustion. Fig. 4 is 
a diagram of a gas-turbine installation 

including the three types of auxiliary 

W 0 l equipment just described, a regenera- 

tor, an intercooler, and a_ reheater. 

Fig. 5 shows the gains in efficiency 


« 
which may be expected from the use 
of these auxiliary units, over an inlet- 
l temperature range of 1000 F-1500 F. 
at War S. 
! G1 
j 


The curves are based on an assumed 
— ee ee es wee 





! 
! 
| turbine efficiency of 85 per cent, com- 
pressor efficiency of 84 per cent, burner 
| efficiency of 100 per cent, air inlet 
at temperature of 70 F and a pressure 
drop of 5 per cent in the regenerator. 
It’s the production ingenuity of Western Figs. 4 and 5 are reproduced from a 
A ° ¢ paper on The Combustion Gas Turbine 
utomatic engineers that assures you flawless by F. K. Fischer and C. A. Meyer of 
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: . : genuity shines the open cycle, in which atmospheric 
at that ... for instan ce, on this airplane carbureter idle-valve air is taken into the compressor and 
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with speedy exactness in spite of multiple finishing opera- through the turbine, is discharged into 
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skill and vast modern capacity now tiplication in the compressor remains 
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and the mean pressure will be in- 
f — creased in the same proportion as the 
Send for this valuable new catalog of West- initial pressure, hence the power out- 
ern Socket Screws — complete data, 32 pages. put of the turbine is correspondingly 
increased. In such a system, however, 


a> the gases leaving the turbine must be 
me . + es cooled before they enter the com- 
A "ou. Aircraft Products Division pressor. Cooling of the exhaust gases 
} i Wes is effected in a heat exchanger which 
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te ri Au 0 iil a t | C | takes the place of the condenser in a 


M hi steam ona A power plant of this 
. ' type is being built by the Swiss firm 
Ke acnine Screw Company of Escher-Wyss. In this system the 
working fluid is heated by external 
means, and the gases of combustion 
therefore do not pass through the tur- 
bine. The heater operates on the same 
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NEW DESIGN 
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Our research facilities, our factory space, and the brains and) 
brawn of our Knights of Production are devoted—these days—to 
the design and manufacture of anything and everything that will 
help win the war. They are responsible for the life raft shown 
here—which has been called the finest of its kind ever developed, 
This constant search for bette® ways of doing things will be re- 
flected in finer spring products when we again resume our position 
as the World’s Largest Manufacturer of cushion seat springs. 


L.A. YOUNG SPRING & WIRE CORPORATION e 9200 Russell Street, Detroit 11, Michigan 


: Branch Plants 
CH ~AGO, LOS ANGELES, OAKLAND, CALIF., TRENTON, N. J., TULSA, OKLA. 


And in TORONTO, ond WINDSOR, CANADA 



































general principle as a steam boiler, but 
for a given power it must have a ma- 
terially greater heating surface, be- 
cause this surface is in contact with 
gaseous media on both sides. In ad- 
dition to the possibility of using higher 
pressures, the closed system with ex- 
ternal combustion offers the advantage 
that a cheaper fuel, such as coal, can 
be burned, as there is no chance of 
ashes getting into the turbine. 

A turbine of the closed-cycle type is 
under development also by the West- 
inghouse company, and Fig. 6 shows 
the arrangement diagrammatically. It 
is planned to use a compressor inlet 


pressure of 150, and a turbine inlet 
pressure of 600 psi. Internal combus- 
tion is used, and while the bulk of the 
working fluid is recirculated, enough 
fresh air to support combustion is 
being supplied continuously by a sepa- 
rate small turbine-compressor unit. 
The small set also serves to maintain 
the pressure in the main system. The 
various items of auxiliary equipment 
are applicable to this as well as to an 
open system. It seems to be the plan 
to run this turbine also on solid fuel, 
for it is stated that solid matter from 
the fuel must be removed from the 
gases before they enter the turbines. 
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YES, NIBCO WROT Fittings are now 


made from aluminum as well as copper. 


They 


are speeding up airplane production because 
of their absolute uniformity. Every piece is 
perfectly formed . .. uniform in thickness and 
strength. They're used in a battle 


lanes, including the Boeing 


ying Fortress. 


he sante qualities which recommend NIBCO 
Fittings for that very trying service prove 


that they will be ideal for 


your Post-war 


roducts. We'll be glad to discuss your plans 
or future needs at any time. 


INDIANA BRASS CO, 


Applications 


The two principal immediate applica- 
tions envisioned by those now doing de- 
velopment work on gas turbines seem 
to be in the railroad and marine fields, 
One thing that makes the railroad field 
rather attractive is that the thermal 
efficiency of the locomotive engine 
(steam) is relatively low, and could be 
readily equaled with a gas turbine. Of 
course, the turbine is non-reversible, 
and either hydraulic or electric drive 
would have to be used. Use of such a 
drive would have the incidental ad- 
vantage that the turbine could be op- 
erated at constant speed, a speed most 
favorable to high efficiency. 

Fig. 7 is an illustration of a 4500-hp 
gas-turbine power plant for a loco- 
motive, designed by the General Elec- 
tric Co. It comprises a single gas- 
turbine unit with a regenerator and 
waste-heat boiler. Electric drive is 
used. All axles are motored, and the 
locomotive is said to have more power 
per ton than equivalent locomotives 
using other types of prime mover. To 
start the gas turbine, the waste-heat 
boiler is fired separately and then sup- 
plies steam to the turbine. Steam 
from this boiler is available also for 
train heating in passenger service and 
for boosting in freight service. The 
gas turbine is geared, through double- 
reduction gearing, to two tandem- 
mounted d-c generators, which permits 
of operating the turbine at a speed 
insuring satisfactory fuel economy, In 
mountainous territory the locomotive 
can be braked “dynamically” by merely 
shutting off the fuel supply to the 
burner. The compressor is then driven 
by the locomotive, and the energy ab- 
sorbed by it is discharged to the at- 
mosphere with the air. 

The power plant referred to in the 
preceding paragraph comprises a 
single-stage turbine of the impulse 
type. While it is realized that this 
type does not operate at as high an 
efficiency as a multi-stage axial com- 
pressor, it is preferred because it per- 
mits of the use of a higher turbine 
inlet temperature. This is due to the 
fact that, since expansion takes place 
in a single stage, the temperature of 
the buckets is much lower than the 
inlet temperature, whereas in a multi- 
stage turbine there is no great differ- 
ence between the inlet temperature and 
the temperature of the first-stage 
blades. 


One advantage of the gas turbine in 
the marine field would be that it 
weighs much less than a steam plant 
of equal output. The thermal efficiency 
of modern marine steam power plants 
ranges around 25 per cent, and it is 
felt that this could be equaled without 
difficulty if use is made of the various 
auxiliary equipment tending to increase 
the economy of operation. However, 
for maneuvering purposes an electric 


NORTHERN 
; drive probably would have to be used, 
unless a practical marine propeller for 


large powers should be developed. 
(Turn to page 64, please) 
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Effortless Positive 
and Shockless 


STEERING 














A giant truck steers easier than a “jeep”. . . when that truck is 5 T > * R { ba GS 


equipped with the Vickers Hydraulic Power Steering System. The 
driver can turn the steering gear with his fingertips, and the front 
wheels follow exactly. All the work is done by a hydraulic cylinder 
(booster) which utilizes pressure from the engine-driven pump... | ios 
the steering effort is not transmitted through the steering gear. = i 
No road shock can be transmitted to the driver .. . road shock eh 
thrusts are transmitted to the frame instead of to the steering gear. 
With Vickers Hydraulic Power Steering, a vehicle can be driven 
over a curb, through sand, and on rough ground with no fight 
from the wheel. A flat tire will not cause swerving. If the hydraulic Representative Applications 
pressure becomes inoperative for any reason, operation auto- . 
matically reverts to manual steering. a6 VI 4 43°35 
Compact . . . easily installed . . . simple .. . dependable... 
Vickers Hydraulic Power Steering is becoming a “must” on many HYDRAULIC 
heavy vehicles of all types. Write for details on this powerful 
antidote for driver fatigue. Ask for new Bulletin 44-30. ‘ POWER 
|: STEERING 


VICKERS Incorporated 


1428 OAKMAN BLVD. e DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO * CLEVELAND e DETROIT 
LOS ANGELES « NEWARK e¢ PHILADELPHIA ¢ ROCHESTER 
ROCKFORD . TULSA WORCESTER 
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NEW Combustion Process 


Fluid Heat’s New Model SAH-20 “Under the Hood” Truck Heater 


This heater has a maximum output of 20,000 
BTU per hour, yet weighs only 21 pounds, fits 
easily under the hood of any truck. Overall 
dimensions are 7!/, inches wide, 10!/2 inches high, 
12 inches long. To insure clearance, heater can 
be placed in almost any position. Pump enclosed 
in the unit draws fuel direct from the truck’s fuel 
tarik: All models operate on 6, 12 or 24 volts D. C. 
or 110 volts A. C. Model SAH-40, not shown on 
these pages because it is identical in design, 
delivers 40,000 BTU per hour. It is 13 inches by 
10'/, inches by 19 inches, weighs only 40 pounds. 


(at left) 


Fluid Heat’s Model SAH-15T 


Designed for trailer and cargo-space heating, this 
model has an output of 15,000 BTU per hour 
and has a convenient hand-replenished fuel tank 
compactly built onto the top. Built-on tank 
makes the heater a completely independent, 
self-contained unit, permitting uncoupling of 
trailer without fussing with fuel lines. 
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Utilized in FLUID HEAT’S 





ADVANCED MODELS of 


Truck Heaters 





ra the principles used in its air- 
craft heaters, Fluid Heat’s new “under the hood” 
truck heaters are compact and light, yet econom- 
ical and powerful, controlled conveniently from 
the dash. Models for trailer and cargo-space 
heating are available, as well as adaptations for 
passenger cars. For dimensions and operating 
details, see illustrations opposite. These heaters 


are a new development in automotive heating. 


New Combustion Process 


Fluid Heat Truck Heaters employ a vapor en- 
training process utilizing pre-heated combustion 
air. This process accomplishes combustion with 
an unusually low pressure drop, permitting oper- 
ation at low combustion air pressures and thus 
reducing the power load to the amount of elec- 
tricity required for an ordinary light bulb. The 
process produces a completely suspended fire and 


therefore gives freedom from lead oxide forma- 





fluid heat 


TRUCK HEATERS 






tion. Flame retention is so positive that flame 
characteristics are the same under all atmos- 


pheric conditions. 


Development Background 
Fluid Heat has, for sixteen years, pioneered in the 
development and manufacture ef automatic com- 
bustion and heat transfer equipment. Those 
years of heat engineering know-how are built 
into each light, compact, economical Fluid Heat 
Truck Heater. You’ll want Fluid Heat Truck 
Heaters on the trucks, trailers or cars you design, 
build or equip. Write for full information on this 


new heating achievement. 


FLUID HEAT DIVISION 


Anchor Post Fence Co. 
6760 Eastern Ave., Baltimore 24, Md. 
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Most recent writers on the subject 
of gas turbines also make reference to 
its possibilities in the aircraft field. It 
is quite likely that the demand for 
larger aircraft power units will con- 
tinue, and a call for units of 
5000 to 8000 hp is anticipated. With 
the present type of aircraft engine 
such large outputs could be obtained 
only from an excessively large number 
of cylinders, and cylinder multiplica- 
tion is not conducive to reliability. 
With a simple turbine it would seem to 
be impossible —unless metallurgical 
developments should yield materials of 


from 





greatly increased hot strength and 
make possible the use of much higher 
inlet temperatures—to equal the ther- 
mal efficiency of the modern aircraft 
engine. Heat exchangers added to the 
turbine to improve its economy would 
necessarily have considerable bulk, and 
would be likely to add materially to the 
frontal area and to the drag. On the 
other hand, it would be possible to use 
a fuel that is both cheaper and safer 
than the high-octane gasoline now re- 
quired, and this advantage might com- 
pensate for a certain inferiority with 
respect to thermal efficiency. 


Thermostat Designers and Manufacturers 


Since Automotive 


Engineers Began 


Specifying Motor Temperature Control 


* * 


THE DOLE 


VALVE 


* 


COMPANY 


1901-41 Carroll Avenue, Chicago 12, Illinois 
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New Products 
(Continued from page 41) 


Long-Afterglow 
Phosphorescent Pigment 


A new phosphorescent pigment, which 
is said to emit a brighter phosphores- 
cent afterglow for a longer period of 
time than similar long-afterglow pig- 
ments, has been placed on the market 
by The New Jersey Zine Sales Com- 
pany, New York, N. Y. This pigment, 
designated CaS-SrS-2470, is specifically 
intended for use in such wartime appli- 
cations as phosphorescent paints, mark- 
ing tapes and decalcomanias, but should 
find many peacetime uses. 


New Type Self- 
Locking Palnut 


A Palnut with a triple grip has been 
added to their line of locknuts and fast- 
eners by The Palnut Company, Irving- 
ton, N. J. This is known as Type 
6NAO. The base of this nut is like 
a standard Palnut, with six spring steel 
jaws. When the Palnut is tightened, 
its arched slotted jaws close in all 
around the bolt like the jaws of a 
chuck. Spring tension is also exerted 
upward on the bolt threads and down- 
ward on the nut base, securely locking 
the Palnut to the bolt. This is the 
regular double locking action found in 
all Palnuts. 

In type 6NAO Palnuts, however, a 
third grip is exerted on the bolt by the 
top portion of the Palnut. The sides 
of the Palnut have been extended up 


Type 6NAO Palnuts 


and in, similar to the acorn Palnut in 
shape, but instead of having a closed 
top, the ends of the “petals” are turned 
in, leaving a hole in the top slightly 
smaller in diameter than the outside 
diameter of the bolt. 

When the bolt extends through the 
top of the Palnut, it forces the top open 
so that a strong spring pressure is 
exerted here on the bolt, all around, 
thus giving this Palnut its triple grip. 
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“How do I mix my colors? 
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of a Jap battleship by Captain Colin Kelly shortly after the incident 
occurred, and before authentic details were available. Plane shown 
is @ Douglas B-18; should be a Boeing Flying Fortress B-17C. 
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Copper Brazing—Production 


(Continued from page 35) 


fractions of one per cent. Heat is used 
up in the process and it is therefore 
necessary to add heat continuously to 


perature, result in a joint with a shear 
strength in excess of 2000 psi. From 
this it is reasoned that a solid solution 


at elevated temperatures, and tele- 
scopic joints are self-fixturing, although 
some assemblies have been manufac- 
tured and clamped together with cast 
iron clamps for the brazing cycle. 
Another method of holding assemblies 
together is to tack or spot weld the 
parts, but it must be remembered that 
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tha rear : ai > a ; . 2 “4 Z 
5 the carbon to maintain the correct at oniote at the temperature of 2000 de copper will flow through any defect 
none. ay nent is provided by scr and the spot weld should be very lightly j 
the combustion of gas and alr, which It is desirable that wherever possible, inde. Arc tack ‘welline mest be cite 4 
lso forms the flue gas required in the copper brazed joints be designed for 8C® “FC. . 
process. The Drycolene producer unit shear only, inasmuch as the impact re- fully done in order not to expand the 
hown by Figs. 2 and 3. sistance in tension in the brazed joint Joint and change dimensional toler- 
Surfaces to be brazed must be clean is very low. Another reason for using ®#nCes. 
and free from foreign metals which telescopic joints is that it is rather A brazing mixture may have an 
would interfere with producing a prop-_ difficult to fixture parts in the furnace average shear strength of 24,000 psi 
? erly brazed joint. In other words, bu 
plated parts must be stripped before 
brazing and the practice of heating 
sheet metal parts in zine pots for form- 
ng may introduce difficulties in braz- 
ing. Wwe ' FOR 
Grease, dirt, oxide films and scale RECOMMEND T [| T H | i QUALITY 
should be removed from parts before x, 
ntroduction into a furnace. Oxide films aoe 
are reduced in the controlled atmo- 
sphere and rusted parts introduced into 
the furnace come out absolutely cleaned, <= 
although the practice of brazing such 
parts is not advisable. SPRINGS 
In order to insure capillary action, ee 
the faying surfaces must not be highly 
polished, and there should be good Wh d T U T e | LL 
metal to metal contact. Therefore, final y WwW e f ec 0 m m e n 
e leaning of the parts consists of pic- ° e 
kling or sandblasting. Fortunately the Q | ty S p g a 
is as-received or machined surfaces of a S a u a I rin 
ircraft parts may be copper brazed Seah ‘ s 
after a soil-removal treatment. QQuALiTY is its own best argument. It proclaims in ser- 
fur- ey eae vice the fact that it embodies the best in design, 
Design For Copper Brazing , ° ° ‘ A 
in ak kg Re materials and workmanship. lt is the thing most desired 
righ Che basis of all successful brazing is b d f lik the bindina kink} ° 
engineering design. Parts must be cor- y user ana manu acturer alike e inding nk in service 
for rectly designed in order to do a reason- and good-will. Here's why we claim Quality for TUTHILL: 
able job. The best possible design for - 
opper brazing is a telescopic joint em- a Material control. Each shipment of steel from which 
plus B ioying a dimetrical clearance of .001 Tuthill Springs are made is inspected to see that it con- 


to .003 in, per in. of diameter. One 
ng basis for a good tight fit is that the 
shear strength of copper is 20,000 psi. 
- lhe tighter the fit the higher the shear 
strength, and shear strengths as high 
as 65,000 psi have been realized with 
shrink fits. 


forms to S. A. E. standards based on chemical analysis. 


2. Superior heat treatment, pyrometer controlled, in- 
sures right tempering, correct hardness, toughness and 
resilience. Continuous heating and tempering furnaces, 
modern in every way, temper and toughen Tuthill Springs. 


3. Shot blasting. New conveyor type of Shot-Peening 
equipment is used to give added strength and longer life 
to Tuthill Springs. 


4. Experience. Sixty-four years of constant progress in 
improved methods and heat treatment insures exceptional 
performance under all load and service conditions. 


Generally speaking, the time spent on 
assembly of shrink fits does not war- 
rant their use. The close fit on large 
liameter parts requires very careful 
machining and there is always a dan- 
ger of galling the parts on assembly. 
Consolidated Vultee Aircraft Corp. did 
raze a part with a .02 in. diametrical 
interference on a 2% in. bore. The 
parts were put together by heating the 
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TUTHILL not only manufactures a complete line of stand- 


ESS 


shaft to approximately 300 F and re- 
frigerating the liner in dry ice. This 
s a somewhat risky operation for pro- 
luction runs because if the parts jam 


ard leaf-type springs, but also makes to order special types 
of springs to meet your specifications. Advise your require- 
ments and let our engineers submit specifications, with 
recommendations. 


t is rather difficult to correct the as- 
sembly. 

Copper will alloy with the steel to 
form a copper iron constituent at the 
nner-surfaces. This can be noted by 
Fig. 4, A press fit telescopic joint placed 
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Submit your Spring problems with details 


TUTHILL OO COMPANY 


763 W. Polk St. 
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CHICAGO 7, ILLINOIS H 
in the furnace without any copper will, " 
after being exposed to the brazing tem- 

} | 3 
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HOW MANY 


PIECES BEFORE 
REDRESSING ? 


The Profilometer Giues the Answer! 


It is possible, through use of the Profilometer, to schedule a dressing of 
the wheel following the production of a specified number of parts in 
any individual grinding setup. 


In production grinding of parts, 
much depends on the proper dress- 
ing of the wheel: 


@ correct surface finish 


@ maintenance of accurate di- 
mensions 


cutting down grinding time 
per part 


steady production on final 


finishing operations. 


Because of the many variables in every grinding setup — condition of 


machine, material, grain and grade of wheel, etc. — it is difficult to 
determine exactly how many pieces can be ground for each dressing of 
the wheel — difficult, that is, without the Profilometer. 


* 


A definite solution to this problem is provided by taking Profilometer 
readings of parts as they come from the grinder, As the wheel wears, 


the changes in its performance are reflected in the Profilometer readings. 


Use of the Profilometer for this purpose has shown that in any par- 
ticular setup, the number of parts produced per dressing of the wheel 
remains practically constant. 


Profilometer Has Wide Range of Uses . . . 


The brief description above outlines but one of the many ways in 
which manhours, materials, and money may be saved through use of 
the Profilometer in measuring average surface roughness. 


For more information on surface roughness and the Profilometer 
equipment for measuring it, write for the booklet Practical Surjace- 
Roughness Measurement, mentioning this magazine, 


PHYSICISTS BESeARCh COMPANY 


43 SOUTH MAIN STREET ANN ARBOR, MICHIGAN 





but the strength is influenced by sey 
eral factors and should not be used i 

design. Instead, the value of 10,0( 

psi should be assumed as the ultimate 
shear strength. This value of 10,000 
psi appears very low to the design en- 
gineer but a careful examination in- 
dicates that this figure does not pro- 
hibit any engineer from using copper 
brazing. 

Engineers neglect the fact that the 
design value is balanced against a 
safety factor. In other words, perhaps 
a safety factor of 4 is used in a given 
design because it has been shown by 
actual service conditions to be the safe 
figure for brazed joints. Now if an at- 
tempt is made to increase the allowable 
shear value, is it not in order to in- 
crease the safety factor? For instance, 
10,000 divided by four equals 2500 
lb. If it is intended to increase the de- 
sign value to 40,000 psi this value of 
40,000 psi should be divided by a safety 
factor that will give the same answer 
of 2500 psi, namely sixteen. 

Several attempts have been made to 
increase the allowables on design for 
various aircraft alloys. Here again the 
problem is the same, since due to past 
experience with aircraft design, the 
Army and Navy have designated cer- 
tain safety factors. Now, if the allow- 
able design value is increased, there is 
no question but that the Army and 
Navy will be forced to increase the 
safety factor accordingly. Therefore, 
the net gain is zero. 


Other Methods Of Welding 


At present in the aircraft industry, 
there are two main welding processes 
in use for aircraft steels; these are re- 
sistance and fusion welding. The fu- 
sion welding process is subdivided into 
two types, gas welding and arc weld- 
ing. At present, there is a decided pref- 
erence for arc welding because it is a 
faster production method. Both gas 
and are welding require specially de- 
signed fixtures and jigs for positioning 
the work; but since torch welded parts 
shrink to a greater extent than are 
welded parts, jigs used for gas welding 
cannot always be substituted for those 
necessary in are welding. In view of 
the fact that a highly skilled operator 
is required to produce a good weld, air- 
craft welders must be recertified at 
regular intervals. With any welding 
process it cannot be assumed that two 
pieces of metal can be joined without 
regard for size, shape or gage thick- 
ness. Difficulties are experienced in 
welding thin to thick material and ma- 
terial under .050 in. should not be arc 
welded. Places not readily accessible 
and complicated assemblies composed of 
many small parts are very difficult to 
weld. 

A comparison of the strength of fu- 
sion welding with furnace copper braz- 
ing indicates that welded joints of air- 
craft tubing and sheet are generally de- 
signed so that most or all of the load 
is carried in shear. The formula for 
determining allowable load as given by 
the commercial specification ANC-5 is 
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Of all the machine tools in use by industry, none is more basic or more vital 


than the internal grinding machine. 


Machine tool engineers have helped the men of government and of industry 
to plan the most desperate and gigantic production program of all time... 
and they can help those same men in planning today for the peace that must 


be won after the war is won! 


One of these is a Bryant man. Send for him today! 
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P = Ltf. 
Where P = allowable load in lb 
L = length of weld in in. 
t=gage of thinnest material 
joined by lap welds 
f; = constant multiplied by ul- 
timate tensile stress, ex- 
pressed in psi. 

Considering normalized SAE 4130 
the value for fs is 43,200 psi on the 
basis of 90,000 psi ultimate tensile 
strength. Considering a sheet thick- 
ness of .040 in. as the thinnest gage in 
the joint, we find by using this formula 
that the strength per lineal inch of 
weld is 1720 lb. Therefore, in order 
tc obtain sufficient length of weld to 


meei strength requirements, it is neces- 
sary to fish tail most of the aircraft 
welded telescopic joints. In the case of 
brazing, fish tailing is not necessary 
and the existing shear area involved 
is usually sufficient. It has been dis- 
covered that with telescopic joints de- 
signed for welding, copper brazing can 
in most instances be directly substi- 
tuted. Parts so designed have sufficient 
shear area to lower the calculated de- 
sign value somewhat below the allow- 
able 10,000 psi. In other words, copper 
brazed joints using present welded de- 
signs exceed the strength of the as- 
semblies and therefore have been con- 
sidered structually sound. The table 





Precision in production and testing has been traditional with The 
Chicago Screw Company for over 72 years .. . Machining and grinding 
on modern precision equipment designed and built to maintain the 
closest production tolerances, plus inspection after each operation on the 
latest type gauging devices — adds up to a uniformly accurate product. 

Tests and checks start with the raw material in our modern metallur- 
gical laboratory, and extend throughout all secondary operations. . . If 
you are using hardened and ground screw machine products, in any 


quantity, we are here to serve you. 


THE CHICAGO Screw Co. 


aoe Leas ® Le - ae 2 


1026 SO. HOMAN AVENUE 


CHICAGO, ILL. 











accompanying Fig. 6 gives tension test 
results of copper brazed control rod 
assemblies. This control rod joint con- 
sists of .375 in. OD by .035 in. chrome 
moly steel tubing joined with a stand- 
ard AN forging. In all cases, failure 
occurred in the tubing and not in the 
copper brazed joint. The control rod 
assembly is a typical aircraft design 
that has been both fusion and resis- 
tance welded. 

In steel welding the alloy element 
which is apt to cause the most difficulty 
is carbon. Carbon in small quantities 
will produce a hardening effect; there- 
fore pre-heating and heat treatment 
are essential on chrome moly steel 
which introduces another operation not 
necessarily required in copper brazing. 
Steels having a carbon content greater 
than 0.35 per cent are usually not rec- 
ommended for welding. This restriction 
has existed for some time and ordinar- 
ily 4140 with 0.40 per cent carbon is 
not recommended for welding. As a 
general rule, it is best to keep carbon 
low in alloy steels in order to produce 
the best welding results. These restric- 
tions do not exist with copper brazing; 
high speed steels having a carbon con- 
tent over one per cent have been cop- 
per brazed. 

Copper brazing has advantages in 
tooling, inspection and capital invest- 
ment. In the case of copper brazing, 
the joints are ordinarily telescopic and 
pushing one piece inside the other 
against a stop, controls the length of 
the finished part. There are not expen- 
sive dies to manufacture and sufficient 
area may be utilized in the joint to in- 
sure 100 per cent joint efficiency. Cop- 
per brazing is suitable to a multiplicity 
of parts without expensive tooling. The 
variables are controlled by instrumenta- 
tion and there is nothing left to the 
manual skill of the operator. 


Furnace Brazing Alloys 


Although it is possible to use a braz- 
ing alloy having a melting point just 
above the normalizing temperature of 
4130 steel, it is believed much better to 
braze with pure copper and reheat for 
normalizing or heat treatment to 4 
higher tensile. Brazing alloys melting 
at lower temperatures than copper 
usually contain zinc which is highly 
volatile and has an unstable melting 
point, or alloys containing tin which 
are likely to be more brittle than cop- 
per brazed joints. In general, best 
strength and all around results are ob- 
tained by furnace brazing with pure 
copper. 

Penetration of copper through the 
joint is effected by capillary action. 
Copper has the wetting action of al- 
cohol at a temperature of 2000 F. Un- 
der the circumstances, it is necessary 
only to place the proper amount of cop- 
per in the form of a ring, powder or 
globule near the joint and if the parts 
have been properly cleaned the copper 
will be attracted through the joint, ap- 
pearing on the other side as a fillet. 
Naturally, this capillary action will be 


(Turn to page 74, please) 
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A MODEL FOR EVERY JOB... 


Briss & LAMSON Optical Comparators are made in various 


models designed to cover an almost unlimited range of inspec- 





tion work—from precision products of the tool room through a 
diversity of industrial parts and products requiring a method of in- 


spection that is at the same time accurate and rapid. 


The design of these models is the outcome of more than twenty 


years experience in the field of inspection by optical projection. 
° 


Our engineers are inspection specialists, their knowledge of holding 
fixtures, handling methods and suitable Comparator equipment has 
saved thousands of dollars in manufacturing plants throughout the 


country. Call, write or wire for their service today. 


) JONES sx LAMSON 


_ MACHINE COMPANY 


om~n~~]OPTICAL COMPARATORS 


MACHINE TOOLS SPRINGFIELD, VERMONT, JU. S. A. 


EGS 
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This book, ‘Beyond a Shadow 
of a Doubt” will tell you more 
about our Optical Comparators 
and what they are doing. 
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> BARCELONA, 
a VA) Roselién, 192 
7 oT TO ALL IN THE 
g AUTOMOTIVE, AVIATION AND MOTOR BOAT 
INDUSTRIES 


WHO ARE DESIROUS OF INCREASING THEIR 
POST WAR TRADE WITH SPAIN. 


Deer Sirs, 


I am planning for the future and for 
this purpose have come to the United States to 
visit the various manufacturers we represent 
and discuss with them the question of Post War 
Trade. 


I do not want to miss thie opportun- 
ity of contacting with other firms who are in- 
tereeted in developing their Exports to Spain, 
eon an Exclusive Agency basis, and whose products 
do not conflict in their entirety with the lines 
we are already handling. 





About ourselves and our activities:- 


{14 I established in my own name in Barcelona 
in January 1915 anc converted to a Limited 
Company in 1926. (Capital Ptas 4,700,000.00 
fully paid. 


fei In our particular field we are undoubtedly 
the leading House in Spain. Any or all of 
the firms whose names appear at the side 
hereof, and for most of whom we have acted 
as Exclusive Agents for going on for 20 years, 
can be regarded as references. 


131 We have Offices, Showrooms and Warehouses in 
Madrid (our own property) ané in Barcelona 
where we also operate our own factory. 
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We have resident representatives (salesmen) in every pro- 
vincial capital in Spain, supervised by visiting Inspec- 
tors, who are trained experts. 


We are regular Suppliers to the Spanish Army. Air Force, 
Transport and Police Services. Apart from Cash customers, 
we have between four and five thousand live accounts on 
our books, : 


We are the only firm in Spain that does not sell direct 
to the private car owner, thus protecting the interests 
of the Garages and Retailers. This policy has made for 
us many staunch friends in the Trade and has given us a 
great reputation for fair dealing. 


Our sales do not end with delivery of the goods. We plan 
ané install Service Stations and service and repair all 
equipment we sell, maintaining a specialized staff of 
mechanics for this purpose. The importance of this will 
be fully realized by all Manufacturers of Equipment and 
of other items that may need periodical attention. 


We manufacture and adjust and repair Aviation Instruments. 


A copy of our Report and Balance Sheet presented and ap- 
proved at our Annual General Meeting held in May last is 
at the disposal of all who care to ask for same. Follow- 
ing our established custom our stocks were checked and 
our accounts audited anc approved by a well-known firm 
of Chartered Accountants. 


Se ee a 
ae ian en a ee AO Ba matin: tg ema gipgeme ~ pa 
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Our Sales for 1943 passed Ptas 12,000,000.00 and set up 
a new High Recoré. Our Sales up to the end of May this 
year show an increase of Ptas 1,299,000.00 over our 
Sales at the corresponding period last year. 


2a nen i eames neeee - — 
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We shall be glad to receive Catalogues, Price Lists and 
Lowest Nett Export Prices for Exclusive Agents. These 
should be mailed immediately to the writer (Harry Walker) 
c/o Messrs. Bolton & Mitchell, Shipping Agents, 79 Wall 
Street, New York 5, N. Y. 


Yours sincerely, 


P.S. AVIATION. 
We should like to hear from firms making Dinghies 
and other Life-Saving apparatus, Flying Suits for High Alti- 
tudes, etc., etc. 
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broken by any irregularity such as a 
deep machine mark in the joint. This 
phenomenon of capillary attraction con- 
trol works to a good advantage; the 
copper may be stopped by chamfering 
one end of the telescopic joint. Tests 
made at the San Diego Division have 
indicated that copper will flow against 
gravity for a distance of at least six 
inches. 
Several 
heen 


other brazing alloys have 
such as Cu-Ni, Cu-Ni-Fe, 
Co-Cu, and Cu-Ag. Experiments have 
tried with 
reasons; to increase the shear strength 
of the joint and, particularly with the 
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been these alloys for two 
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144 MIDDLE STREET, FAWTUCKET, R. 1. 


one per cent silver copper alloy, to in- 
crease the wetting action. It is under- 
stood that the have used this 
silver alloy to a great extent on their 
armament work. Switzerland has 
carried the art of copper brazing 
through its entire industry, primarily 
for the reason that most of the steel 
used in Switzerland has been imported 
from Germany and the finished prod- 
ucts have been exported to other coun- 
tries. Under these conditions where 
scrap losses cannot be tolerated they 
cannot. afford to waste steel by machin- 
ing excess quantities; the alternative 
method for preventing waste is to build 
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up sections requiring no machining, a 
characteristic feature of copper braz- 
ing. 

An additional reason for using cop- 
per is that a flux to assist the wetting 
action is required for high zinc or tin 
brazing alloys. There are several dan- 
gers inherent in the use of flux; first 
the application of flux depends on the 
skill of the operator who may not ap- 
ply it satisfactorily; second, there are 
quite a few proprietary fluxes and some 
homemade ones that get “batched up” 
in the shop, with no certainty of re- 
sults; third, there is always a danger 
of residual flux being trapped in the 
joint, resulting in voids, low strength 
brazes, and a tendency toward corro- 
sion. There has been considerable dis- 
cussion concerning the electrolytic ef- 
fect of copper and steel in conjunction 
with corrosive atmosphere, Copper, be- 
ing cathodic to steel, tends to force the 
steel into solution. The steel part en- 
deavors to form a protective coating 
over the copper. Fortunately, most of 
the steel parts in aircraft are plated 
by either zine or cadmium and there- 
fore the zinc or cadmium surfaces are 
exposed to the atmosphere and are not 
subject to electrolytic action as is in- 
evitable between copper and steel. At 
this time, it might be well to mention 


that parts should be processed im- 
mediately after brazing because the 
steel coming from the reducing at- 


mosphere furnace is in a nascent con- 
dition, and will corrode rapidly in air. 

For further protection in resisting 
service conditions, steel parts are given 
a protective treatment with paint. 
Brazed joints in the part naturally re- 
ceive the same protective treatment. 
With the limited experience we have 
had there has been no indication of 
corrosion other than that normally ex- 
pected. 

In reference to Fig. 4, photomicro- 
graph of X4130 copper brazed, close 
examination of the structure reveals a 
diffusion of the copper into the chrome 
moly steel forming a copper iron alloy. 
In the “as brazed” condition, the diffu- 
sion is not as great as after normaliz- 
ing. It is well to note that copper pro- 
duces a good keying action between the 
parts to be joined. In the third illus- 
tration of Fig. 4, it is evident that a 
harder structure has been induced with 
further migration of the copper con- 
stituent into the iron alloy. A colored 
photograph would illustrate these boun- 
dary lines to a better advantage, as was 
noted by visual microscopic examina- 
tion. 


Sheet Stampings vs. Forgings 


Aircraft design and construction are 
singular because of the importance of 
lightness and strength. Many attach 
ments are required such as brackets, 
clips, plates, clamps, and rods, which 
fall into the general classification of 
fittings. A great many of these aré 
made of steel because of the concen- 
trated load and limited 
The use of steel forgings has increased 


stress areas. 
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Produces enough 100- Octane 
Gasolene to send 1,000 bombers 
over Germany every 24 hours. 


CITIES SERVICE 


dedicates one of the world’s largest 
100-Octane and Butadiene Plants 


71TH THIS giant plant at Lake Charles, Louisiana, 
\ ' Cities Service, in cooperation with the Govern- 
nent, takes a tremendous stride toward meeting two 
nost vital war needs. 

Sired by the necessity of War, the plant means 
more power to the armed forces, for it turns out great 
quantities of high-octane aviation gasolene and ingre- 
dients for synthetic rubber. 

Created from the ground up, it includes the very 
latest discoveries and inventions; and it is wholly ded- 
icated to bringing the War to an earlier close. This 
great accomplishment is an outstanding example of 
what can be achieved by the winning team of Govern- 
ment and Industry . . . working together, shoulder to 
shoulder, in the battle for Freedom and Peace. 


GASOLENE POWERS THE ATTACK—Don’t waste a drop! 


fugust 1, 1944 

















V CHECK LIST OF OUTSTANDING FACTS... 


1. The Refinery produces enough 100-Octane Gasolene 
to send 1,000 bombers over Germany every 24 hours. 

2. Ten per cent of the Nation’s normal rubber demands 
will be supplied by the Government-owned Buta- 
diene Plant, operated by Cities Service, and the 
Government-owned rubber plant, operated by Fire- 
stone. 

3. The Refinery alone covers 600 acres. 

4. Powered by enough electricity to light a city of 
250,000. 

5. 275,000 gallons of water per minute are pumped 
into the refinery. 

6. 25,000,000 man-hours went. into its construction. 

















FREE: Handsomely illustrated booklet about one of 
the War's biggest industrial achievements. Write 
Cities Service, Sixty Wall Tower, New York 5, N. Y. 
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in the last few years until it has sur- 
passed the forging capacity. of the 
country. Many of these fittings on ex- 
perimental airplanes are machined 
from solid stock. After the copper braz- 
ing process had been investigated it 
was discovered that a large percentage 
of these forgings could be replaced by 
sheet metal stampings. This may be 
accomplished without any increase in 
weight or loss of strength through a 
slight change in design. On one job in 
particular, the cost of the brazed arti- 
cle was 50 per cent less than for the 
design utilizing forgings welded to tub- 
ing. This assembly is shown by Fig. 5. 


Considerable cost saving has been 
realized in the manufacture of tools 
and dies by brazing, particularly 
punches that are fastened to a base 
plate. Where impact loads were high, 
the punch assembly was ordinarily ma- 
chined by profiling on a solid block of 
tool steel. It is now possible to make 
the punch separately and to machine 
this very readily from tool steel and 
copper braze it onto a cold rolled plate. 
Here again considerable machining time 
is saved. 

From these items of technological im- 
provement, it is evident that modern 
furnace copper brazing equipment may 





tHe FUSE CLIP is a vivat part 


OF COMPLETE CIRCUIT 


PROTECTION 


Send for NEW 
Littelfuse Fuse Clip 
Bulletin 














Phosphor Bronze, Nickel-Plated, and Beryllium Copper, Silver-Plated 


In Littelfuse the science of the Fuse Clip has kept pace with that of 
the fuse itself. This is absolutely necessary to meet dependably the 
many new efficiency factors of complete circuit protection today—in 
electrical industry, in electronics, in communications, in radio and 
television, as well as in aircraft, ordnance and marine equipment, 


and other services. 


NEW Littelfuse Fuse Clip Bulletin Gives All Data 


See what exclusive Littelfuse improvements have wrought in design 
and forming, for better contact, with the certain results of maximum 
electrical conduction—lower coefficient of heat, with protection of 
panel boards and switches. Littelfuse Clips provide contact over the 
largest possible area, with firm dependable grip. 

Wherever clips are used, Littelfuse can help in your circuit pro- 


tection. 


F LITTELFUSE INCORPORATED 


200 Ong Street, El Monte, California 


4757 Ravenswood Avenue, Chicago 40, Illinois 
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be made a sharp-edged cost-cutting tool 
of production. 


Furnace Brazing Cycle 


Copper brazing furnaces are divided 
into two or three zones in which tem- 
peratures can be individually controlled. 
Common practice involves the use of a 
pre-heating zone, a brazing chamber, 
and a cooling zone. The advantage ef 
pre-heating is to raise the temperature 
of the assemblies slowly enough to pre- 
vent distortion due to unequal heating. 
The cooling zone can be used as a nor- 
malizing zone and this temperature 
regulated to the proper degree for air 
quenching of 4130 steel. This last 
phase is important because it eliminates 
a second normalizing operation with a 
resultant saving in time and labor. 

The “Widmanstatten” obtained by 
cooling chrome moly steel from the high 
temperature to approximately room 
temperature in the furnace is satisfac- 
tory from the standpoint of physical 
properties, compared with the structure 
ordinarily obtained by conventional 
normalizing. This is illustrated by Fig. 
4, and values are given in the table of 
Fig. 6. 


BRAZING PROCESSES CHART 
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Figure 9 


elfuse FUSE CLIPS 
Suitable heat treats on 4130 cannot 


be obtained by quenching from the cop- 
per brazing temperature. But by cool- 
ing below the critical temperature, and 
reheating through the critical, the 
grain size of the structure is changed 
and the results obtained from this heat 
treatment are comparable to _ heat 
treated steel which has not been 
through the brazing cycle. 

Time is the fourth dimension of fur- 
nace brazing. In order to establish 
the time of operation, a sample part 
must be run through the furnace to de- 
termine the belt speed settings. Usually 
this value is ascertained by experience, 
and examination of the part, in order 
to determine the flow of the brazing 
alloy. Ordinarily, aircraft parts are of 
light weight sections and only short 
time cycles are required. 

This variable may be found by cal- 
culating the mass and determining the 
time cycle from a chart. A cycle of 45 
minutes is sufficient for most aircraft 
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INTERNAL GEAR GRINDING? _ Wil 
EXTERNAL GEAR GRINDING? - | 
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A single Fitchburg Gear Grinder, with special attachments will if i 
GRIND internal or external, helical or spur gears i f 
— straight, taper and helical splines, and i 
will also . ; | i) i 
SHAPE straight, taper and helical splines. ji 
# 
A leading automobile manufacturing plant now engaged in making a 
airplane engines, is using Fitchburg Gear Grinders with Special - 4h tf 
Wheelheads in the important operation of grinding internal gears. i} F 
They give highest praise to its accuracy, fine finish and high produc- q 
tion at low cost. é eee | { i 
You can get the same results on a variety of work—on this one nee - Bhs 
machine — why not let Fitchburg engineers show you how. Write today. q 
- : hi 
th 
1h 
U ne G | 
' 4 
FITCHBURG, MASSACHUSETTS, U.S.A. . 
Manufacturers of —Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special Purpose Grinders ' j b 
We 
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HIGH Electrical Resistivity: — 


1050 ohms per circular mil foot, or about 60% 
higher resistivity than most commercial alloys. 
Ideally suited for low temperature resistor ap- 
plications, rheostats, circuit breakers, and 
other electrically heated elements. 


HIGH Temperature Coefficient of 
Expansion: — 


twice as great as that of ordinary steel, consider- 
ably higher than aluminum. 


LOW Thermal Conductivity: — 


only 2% that of copper. Brackets of this alloy 
are being used as barriers to reduce heat losses 


by 50%. 


HIGH Vibration Damping Constant:— 


about 25 times greater than that of steel. Especi- 
ally desirable in applications which cannot 
incorporate rubber or plastics to reduce vi- 
bration. 


WORKABILITY: — 


can be readily machined, stamped, drawn, 
flanged or extruded. Can be spot welded, butt 
welded, or soldered to itself or steel, or it can 
be welded by the atomic hydrogen process. 


NOW AVAILABLE IN:— 


sheets, strips, rods, and special shapes. 


Complete engineering and research facilities 
available. Send for ‘Bulletin No. A-942” 
which gives detailed information regarding 
Chace Manganese Alloy No. 772. 


wu. ACE co 


Thermostatic Bimetdls and Sol Alloys 
1610 BEARD AVE + DETROIT 9, MICH. 
























details that are subject to brazing, al- 
though the total elapsed time may be 
varied to a maximum of two hours. The 
amount of copper to be applied to a 
joint is determined in the same experi- 
mental manner. A large diameter helix 
of wire is tried first and if the results 
indicate that the amount of copper is 
excessive, the amount is reduced on the 
next try. It might be well to mention 
that no harm is done by running a lot 
through the furnace again either for 
addition of more brazing alloy or for 


* improvement of the appearance of 


parts that have become oxidized, Con- 
sequently, since the operation may be 
repeated for salvage there are very 
few rejects from copper brazing. 

It has been discovered that in the 
brazing of dies, where a heavy block 
of metal is placed on top of another 
mass of material, it is better to tilt the 
assembly at an angle and to apply 
the copper on three sides only. If the 
copper is permitted to flow from four 
sides, it may form an air lock entrap- 
ping air in the joint, resulting in a 
poor braze. Ordinarily with telescopic 
joints that are not easily visible from 
both ends, the copper is introduced on 
the inside surface and permitted to 
flow to the outside, as indicated in Fig. 
6. The appearance of copper in the 
other end of the joint is evidence of a 
satisfactory braze. In other words, 
copper rings should not be placed on 
both the inside and outside of a tele- 
scopic joint, because of the danger of 
entrapping air. 


Brazing Proposals 


In order to sell brazing to the Engi- 
neering and Production Departments, 
Manufacturing Research has instigated 
brazing proposals. A proposal, com- 
plete with essential information, is sub- 
mitted along with a photograph com- 
paring the old method of assembly with 
the new method. In order to justify 
brazing, as a_ substitute for other 
methods of fabrication, a time study 
report on the part, indicative of the 
labor saving, is included. The weight 
saving indicated on the proposal in- 
dicates only the weight by the old 
method compared with the present 
method. It does not show a saving of 
raw material lost on the previous ma- 
chining. Along with the proposal is 
submitted a sample part for structural 
tests. The thought behind all this pro- 
cedure is to avoid duplication of effort. 
Various departments concerned are 
given a copy of the proposal. 

Usually structural tests are per- 
formed on the part if it is primary 
structure. In addition, the X-ray in- 
spection requirement of all primary 
structures is noted on the drawing re- 
lease. A question often asked by the 
Engineering department is “What is 
the fatigue value of a copper brazed 
joint?” Usually, fatigue is one of those 
elusive factors that is very difficult to 
pin down. If engineers are given a 
value, it does not necessarily follow 
that they could apply it to the design 
in question. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





e of MAN \\lp, »\ 











= 
Built by F. L. Jacobs Co. 
SUSPENSION PLANT 
In keeping with the swift pace of modern warfare our production 
methods have been made flexible to meet the changing needs that 
result from battle experience. More than 140,000 of these tank sus- 
pension units as shown above, incorporating engineering improve- 
ments of startling importance have been produced at the F. L. Jacobs 
Co. Suspension Plant, Lonyo Blvd., Dearborn, Michigan. This successful 
unit is used on tanks, tank destroyers and recovery vehicles which 


TANK DESTROYER are fighting for a decision this year with the great armies of invasion. 


Vast Reclamation Program Sends Crippled 
Units Back to Fighting Proute 


Tanks and Tank Destroyers must take as well as give. Smashing the enemy on 
every front, these metal giants often receive crippling blows which send them 
home for badly needed repairs. 


Here at F. L. Jacobs Co. Suspension Plant worker-fighters with long- 
acquired skills tear down and rebuild damaged suspension units. Parts are 
repaired &nd salvaged when possible — 
replaced if necessary. More than 14,000 
of these damaged and battle-scarred 
suspension units have been rebuilt to 
meet Fifth Echelon Standards. This 


achievement in speedily restoring so 





This battle scarred unit when rebuilt 
will be as good as new equipment and 





much vital equipment to combat service 


fit e hold its Hey in our great mechan- is another important contribution to : 
ize army wnic ts winnin new vic- m 
tories every nen” early Victory made by the F. L. Jacobs Co. MEDIUM TANK 


F. L. JACOBS CO. ! 


Main Plant, 1043 Spruce Street, Detroit 1, Michigan 


DIVISIONS SUBSIDIARIES 
Grand Rapids Metalcraft Division Air-Track Manufacturing Corp. 
Grand Rapids, Michigan College Park, Maryland 
Suspension Plant—Lonyo Blvd. Dallas Plant Parts Manufacturing Co. Continental Die Casting Corp. 
Dearborn, Michigan Detroit, Michigan Traverse City, Michigan ; Detroit, Michigan 
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Today American aviation—in opera- 


tion — stands pre-eminent. 
supremacy in the air will bring prog- 
, prosperity, and security in peace 
after it has helped win victory in war. 

It will be the cheapest possible in- 
surance against recurring wars, with 
ir horrible loss of life, 
costs and ultimate lowering of living 
standards. 





(Continued from page 


engineering, design and produc- 
Continued 


dustry, 


tremendous (ng: 
mercial 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


21) 


Pursuing further 
sea and Air Power, 
of five basic elements: 
Merchant Marine, 


seafaring tradition. 
posed of comparable elements, 
Army and Navy air forces, com- 
and private air 
manufac- 


air transport, 
transportation, 





the 





An Airpower Policy for America 


Reweletionasy p-eyelt Automatic Arc 
Provides Complete Control of Arc and Heat 


At last, a development that automatically starts the 
arc before the welding electrode actually comes in 
contact with the work! Eliminating the “pecking” 

or “scratching”’ that so often creates tension and 
operator fatigue. Its many advantages contribute 
largely to saving time and labor because an oper- 
ator can be trained in far less time than usual, and 
higher speeds can be obtained. This hy- cycle auto- 
matic arc unit, called “Missing Link,” permits the 
operator to weld with any Wilding 5 rod, bare steel 
or alloy. Rods that could not be used before can be 
burned with ease—such as bare mild steel, dust 
coated, reverse polarity, aluminum, bronze, stain- 
less steel, etc., AC or 


One of its most ispectent advantages is weld- 
ing light gauge. Light gauge requires low heat— 
making many jobs almost impossible for ordinary 
methods. Since the “Missing Link’’ starts auto- 
matically on as low as one ampere of heat, the 
welding of light gauge sheet can te done with sur- 
prising speed with no time out for “pecking” and 


‘sticking.’ 


You all know that our fighting men need the 
finest quality materials that we here at home can 
produce. That goes for Wrigley’s Spearmint Gum, 
too. Although our stock pile of quality raw ma- 
terials is getting lower and lower we are main- 
taining our standards of quality. Naturally, we are 
Greedte limit production. So we are giving pri- 
ority where it is needed most—and where you 
want us to—our fighting men and women overseas 
only. Because chewing gum is essential to them— 
they are getting all of our limited production of 
Wrigley’s Spearmint Gum. 


You can get com ple te information from Mid-States Equip- 
ment Company, 2429 S$. Michigan Ave., Chicago 16, Il. 
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aircraft 


the comparison of 
the former consists 
the Navy, the 
the shipbuilding in- 
strategic bases and a national 
Air Power is com- 
includ- 









Simplifies welding vertical 
end overhead 


Makes it easy to weld light 
gauge work 


Y-133 
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turing industry, strategic air bases, 
and an air-minded public. 

While sea power has a long estab- 
lished history of building and protect- 
ing nations, the corresponding effects 
of Air Power are only now being 
brought to light. If Air Power con- 
tinues to be used properly in our be- 
half, there can be no doubt of the 
ultimate results. 

Proficiency attained in any given 
field, whether by nations, communities 
or commercial organizations, is held by 
an unbroken continuity in its utiliza- 
tion. A break in the chain can lose 
the heritage. The aircraft industry 
offers invaluable assets in its manage- 
ment, technological and manufacturing 
personnel and facilities. But unless 
positive measures are taken to retain 
a strong nucleus of these national 
assets, the American aircraft manu- 
facturing industry could be rendered 
ineffective in its future ability to serve 
the American people. 


There is one fundamental difference 
between aircraft and many lines of 
industry that have temporarily entered 
some phase of war production. Where- 
as many plants designed for making 
civilian goods have converted to air- 
craft components—and can reconvert, 
when the war ends, to their normal ac- 
tivities—aircraft manufacturers are 
not in this fortunate position. 

The automobile industry, as an ex- 
ample, will go back to the production 
of motor cars with a huge pent-up de- 
mand waiting. On the other hand, if 
the need for continuing Air Power is 
ignored, aircraft manufacturing com- 
panies will face a diminishing demand. 
The American people and the aircraft 
industry have a long-range partner- 
ship in planning the future of domestic 
and international air transport. There 
is a historic and, to the public, a 
profitable precedent for such a part- 
nership to be found in the development 
of railroad and automobile transporta- 
tion, with their great benefits to the 
nation and to individuals. 


An investment in Air Power will pay 
rich dividends in future security, eco- 
nomic progress, employment, and in the 
broad advance of our civilization. 
These benefits will come not only 
through relative military security but 
also through the elimination of fron- 
tiers and the promotion of interna- 
tional friendship and understanding. 
Future peacetime aviation will make 
the world smaller and people separated 
by thousands of miles, and differences 
in languages and customs, close neigh- 
bors. 

Maintenance of Air Power is the mas- 
ter need as we move the Aircraft in- 
dustry from war to peace. Tech- 
nological development through competi- 
tive industry is the key to air power. 
In light of the proven decisive charac- 
ter of Air Power, we recommend new 
legislation restating as national policy 
the principle of advancing  tech- 
nological development of aviation 
through competitive private industry. 











167 e ANSWERS THE DEMAND FOR 
MILLING MACHINES DESIGNED IN 
TERMS OF CORRECT MOTOR POWER 


More than ever before, motor hp. is the number one factor — the start- 
ing point when purchasing milling equipment. Range is important, of 
course, particularly with milling machines for light cuts, but motor hp. 
of ample rating is the first consideration wherever heavy cuts are involved. 


Since motor hp. is of such basic importance the substitution of a higher 
hp. motor above that of the motor normally specified for a No. 2 Milling 
Machine — to gain power and speed — is unsound practice because the 
power is excessive and out of balance with the design and construction 
of a No, 2 Machine. 


Milwaukee Milling Machines are power-engineered — PoweRated — de- 
signed and built in keeping with their hp. range plus the normal over- 
loads encountered within their field of job application. You can always 
be sure of the correct motor power in every Milwaukee, 


The next time you need milling equipment, think in terms of motor hp. 
for heavy cuts — range for light cuts — and check with a Kearney & 
Trecker field engineer in deciding which PoweRated Milwaukee is best 
suited to your specific needs. 


BACK THE ATTACK...BUY MORE BONDS 


PoweRated — Means Every 
Milwaukee Is Power — 
Engineered To Do The Job 


@ MILWAUKEE PoweRated MILLING 
MACHINES 


@ Standard Models—Horizontal, Vertical 
and Bed Types — available in Motor 
ranges from 3 to 25 HP. 


@ C.S.M. (Carbide Steel Milling) machines 
20 to 50 HP. 


@ Special Machines — Consult K&T en- 


li E 7 \ gineers. 
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German Aerial ‘Torpedo 


(Continued from 


The height and range controls are ac- 
cessible from the outside of the fuse- 
lage a removable panel on the port side 
being provided for this purpose. 
Supported at the front by the strut 
just mentioned and at the rear on the 
top of the fin, the propulsion unit, of 
welded steel, is about 11 ft in length 
and is entirely exterior to the fuselage. 
It is described as a “true jet propul- 


page 31) 


sion” unit, the first to be put into op- 
erational service. At the front end is 
a large air intake in which is a mul- 
tiple flap valve resembling a series of 
unbalanced shutters. Behind the valve 
are fuel sprayers and behind these a 
venturi with a central ignition plug. 
The fuel is fed under air pressure to 
the sprayers. The rate of fuel de- 
livery, therefore, is to some extent de- 


STROM steet BaALLs 


VYlowat War - Latertua Peace 


Strom Metal 


Balls are now 


being used in the vehicles of 


war. But in the peace to come, 


they will again be dedicated 


to the designing and building 


of better methods for air and 


automotive transportation. 


pendent upon the pressure in the air 
bottles, and this, it is suggésted, prob 
ably provides a clue to the widely dit 
fering reports as to speed. In the 
early stages of its flight the missil 
undoubtedly travels at 300-350 mph; 
but towards the end of its flight a 
speed of 200-250 mph appears to be 
more usual. 

It is not clear yet whether the com 
pressed air is used merely to deliver 
fuel under pressure, or whether it also 
is mixed with the fuel to atomise it 
upon injection. Combustion of the mix- 
ture after ignition by the single spark 
plug is intermitten and is believed to 
give rise to the characteristic pulsating 
noise of the exhaust, which, strange 
from a jet propulsion unit, led original- 
ly to the belief that a more or less con- 
ventional internal combustion engine 
Was used. 


According to reports, operation of 
the power unit is as follows: Owing to 
the forward speed of the machine, air 
is rammed into the propulsion duct, 
und into the slightly compressed air 
the fuel is injected and ignition occurs. 
Whether injection is continuous and 
ignition periodic, whether the igniter is 
a continuous glow plug and injection 
periodic, or whether, again, both injec- 
tion and ignition are periodic is not yet 
clear. But it is evident that in a rela- 
tively confined space there is combus- 
tion giving a sharp rise in pressure 
which closes the air intake valve, re- 
sulting in the products of combustion 
being violently ejected from the rear- 
wardly directed propulsion nozzle. As 
the internal pressure falls, the flap 
valve is opened again by the pressure 
of the air stream, a new charge of air 
is rammed into the unit and the cycle 
is repeated. 

The lack of a compressor, inter- 
mittent instead of continuous combus- 
tion, the use of an automatic flap valve 
and the system of fuel injection indi- 
cate low efficiency; but doubtless this is 
« minor consideration. To save weight, 
material and production time -in both 
manufacture and assembly would prob- 
ably be considered much more im- 
portant than high thermal efficiency in 
“ so-called military weapon of this 
kind. 

Duration of flight is determined by a 
time switch that, probably, trips the 
automatic pilot and puts the machine 
into a steep dive (about 60 deg. as a 
rule), though loss of pressure in the 
air bottles or depletion of the fuel tank, 
not to mention derangement by gun- 
fire, will obviously terminate the flight. 
The varying descriptions of final be- 
havior—power dive, powerless glide, 
sharp cut-off and gradual fade-out of 
the propulsion unit— would be ac- 
counted for by these factors. Stalling 
speed seems to be high, doubtless as a 
result of the high wing loading. In 
the air stability does not appear to be 
good and at least one has been seen to 
do an uncontrolled roll and others to 
put down one wing and go into a spin. 
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HOW THE NAVY HELPS BUILD 


Official U. S. Navy Photo 


A Navy Grumman Hellcat fighter comes 
in for a landing on a first line aircraft car- 
rier operating in a Pacific Fleet task force. 


Even with the most exacting care in 

specifications and manufacture of air- 

plane tires and tubes, combat conditions 

often develop weaknesses that must be 

corrected; improvements that should be 

made to give our fliers greater effective- 

ness and greater safety. Through reports 

from combat zones called R.U.D.M. isin nS J 
(NAVAER-4112) the Navy Bureau of ” Official U- S, Navy Photo 


Aeronautics at Washington is kept con- —_—_q ¢HOQYUSAND-POUND BOMB is loaded on a Navy 
stantly in touch with all problems. When Douglas Dauntless dive bomber about to take off. This 
these reports are received, they are im- added fighting power is another reason why the Navy’s 
mediately relayed to all interested sup- tires must be strong to carry the load and light to keep 
pliers for quick action. down weight. 


v2so sixtn avenue NITED STATES 





IGHTER, STRONGER, SAFER TIRES 


Not only does the Navy send its various suppliers performance reports direct from combat areas 
ut it also constantly conducts its own laboratory and service tests. All findings that will assist 
nanufacturers in improving their products are sent on to them for study. In this way, the technical 
staffs of industry benefit from the Navy’s testing program just as industry’s research serves the Navy. 
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Official U. Ss. Navy Photo Official U. S. Navy Photo 
DROP TEST — At one of the test laboratories of the DECK TEST—Actual service tests carefully supervised 
Navy Bureau of Aeronautics, landing wheels are by Navy engineers show how the product stands up 
“drop tested”’ on a rig like this. Here a set of landing in service. On tests like this, U.S. Royal Airplane 
wheel tires is mounted on the rig and dropped under ‘Tires—and tires of all other suppliers—must prove 
full load simulating landing impact. their ability to “‘take it’ 


Official U. S. Navy Photo 
BATTLE TEST—The toughest test of all is the battle speedsare high. All the testing, all the checking, all the 
test where all rules are off—where the most extreme reporting of problems wherever they occur are parts of 
condition may be met, where loads are heavy and_ the Navy’s precept and practice—“‘never waste a life’’ 


RU BBER COMPANY ROCKEFELLER CENTER - NEW YORK 20,.N. Y. 
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OF A NAVY FIGHTER 
SITTING DOWN! 


This is an unretouched motion picture taken in 
the Navy’s own testing laboratory showing what 
happens when the tail assembly of a Navy fighter 
“sits down” on a carrier deck. (Carrier land- 
ings are tail first, of course.) Under full load, 
the tail wheel tire strikes the landing strip and 
squashes almost flat under the impact. Tests like 
this show why tail wheel tires must be built with 
extra strength, extra stamina to stand the bruising 
“sock”’ of carrier deck landings. 

The tests described in these pages are examples 
of the vision of the leaders of all our Armed Forces 
in providing our fighting men with the most 
effective fighting equipment that modern science 
can devise. 








Official U. S..Navy Photo (Unretouched) 


U.S. Royal Airplane Tires for landing wheels, 
tail and nose wheels, and for beaching gear 
are available in all standard sizes in smooth 
contour and high pressure types. For com- 
plete data book including full page deflection 
charts write on your business letterhead to 
United States Rubber Company at address 
below. 


SERVING THROUGH SCIENCE 
TO SPEED THE VICTORY 


UNITED STATES © US) RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20, NEW YORK 





New Production Equipment 


(Continued from page 37) 


ens testing as follows: tensile 
ength, 62,000 to 70,000 psi; yield 
rength, 52,000 to 57,000 psi; duc- 
ty (elongation in 2 inches), 23 to 


“Fleetweld 35” conforms to American 
elding Society specifications for are 
lding electrodes classes E-6010 and 
6011. It is made in the standard 
‘-in. lengths and is packed in 50-lb 
ontainers. 


A SPECIAL-PURPOSE milling machine, 
4% developed by Snyder .Tool & En- 
gineering Company, Detroit, Mich., is 
used in milling a rectangular pocket in- 
side the dome of an aircraft piston and 
removing stock from the inside faces 
of the wrist pin bosses. The machine 
is an adaptation of a Snyder standard 
piston milling machine and includes 
the standard base, column, hydraulic 
mit and coolant tank assembly. 


Snyder special-purpose milling 
machine 


[he 2-spindle milling head has fixed 
center distance requiring cutters of 
identical diameter. Each spindle is 
mounted in a quill providing length- 
Wise adjustment for tool life. 

[he machine takes two parts, per- 
forming identical operations on both. 
The piston is located radially by means 
of a plug entering the wrist pin hole 
and is clamped manually between vise 
jaws. After the cycle start button has 
been pressed, all operations are per- 
formed automatically, the cutter head 

‘tracts to the stop position, cutters 

se running and parts are unloaded. 


‘HE Yale self-dumping hopper has 
been designed by the Yale & Towne 
g. Co., Philadelphia, Pa., for han- 
ig quantities of small parts, loose 
terials and scrap. This Yale devel- 
nent is an all-metal skid bin with a 


hinged bottom. It can be picked up 
and moved by hand-lift truck, but the 
dumping operation can be accomplished 
only when the hopper is employed in 
conjunction with an electric fork truck. 

Dumping is done by elevating the 
hopper by means of the truck forks 
until the bin handle engages with a 
positive-action catch at the top of the 
truck elevating column. The forks are 
then lowered, leaving the hopper sus- 
pended. The unsupported hinged bot- 


tom opens, allowing the contents to pour 
forth wherever desired. 

The empty hopper is released from 
the catch on the elevating column by 
raising the forks. The feed hopper is 
then lowered on the forks and carried 
away for refilling. 


4 Bes Cross Company, Detroit, Michi- 

gan, has designed and built a com 
pletely automatic transfer-type proc- 
essing machine for cylinder blocks. An 
important feature of this machine is 
that the work is automatically picked 
up from the conveyor, completely proc- 
essed, ejected from the machine, and 








loads. 


See the grain flow, sometimes called fibre flow 
in this aircraft engine gearing forging—giving 
strength greater than any other shape of equal 
weight — ability to withstand unpredictable 
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Cross transfer- 

type processing 

machine for cyl- 
inder blocks 








FROM NOW ON STUD TROUBLES 
ARE UNNECESSARY! 





amma ee 
iy ILLUSTRATES 
AMER. NATIONAL 


From the first use of screw threads for stud fastenings pure shear 
has been the limit of holding ability. 





ILLUSTRATES 
AMER. NATIONAL 


DARDELET 








Now the Dardelet thread, for normal loads, changes the shear to 
compression loading and cold works the metal at assembly, with 
the following obvious advantages: 


1 Added strength. 

2 Fatigue life materially lengthened. 

3 Root interference eliminates lateral motion; studs remain tight. 

4 We hove had no galling at random assembly of several hun- 
dred studs per case. 

5 Service simplified with salvage of precious parts vastly im- 
proved. 

6 Can be fluid tight by selection of the tap reamer size. 


7 Standard tapping and gaging tools and only slightly modified 
chasing, rolling and grinding tools are required. 


8 A.N. and Whitworth tapped holes accept the same A.N.D. 
stud. All can be demonstrated in your shop. 


ARMED SERVICES use thousands of Dardelet threaded parts. 


We fill orders or issue license agreements fo thread producers 


DARDELET THREADLOCK CORPORATION 
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redelivered to the conveyor without be- 
ing touched by human hands. Produc- 
tion is given as 45 pieces per hour at 
80 per cent efficiency. 

Although the machine illustrated con- 
sists of only two stations—a drilling 
and a tapping station—the builders 
state that the same principle is being 
used in other machines requiring more 
stations for processing intricate work 
necessitating a multiplicity of opera- 
tions. The entire process is continuous 
and automatic, without operator atten- 
tion, after the machine is started. 


ATEST addition to the line of The 

U. S. Tool & Mfg. Co., Dearborn, 
Mich., is a precision angle-correcting 
radius dresser, No. T-124, that not only 
does the work of a radius dresser but 
is designed to also dress the corrected 
radius on wheels for grinding compound 
and compound-complex forms. This 
tool, which employs the direct reading 
principle, is fitted with Timken tapered 
roller bearings and a one-piece hard- 
ened steel spindle arm. All exposed 





No. T-124 radius dresser 


unpainted parts are chrome plated for 
protection against rust or stain, and a 
hardened tool steel wear plate on the 
under side of the base prevents chip- 
ping of the cast iron body. Both scales 
are easy to read and are readily ac- 


cessible. 

A COMPLETE line of DoALL compara- 
tors is now being manufactured by 

Continental Machines, Inc., Minneapolis, 

Minn. Spindle pressure is adjusted by 





DoALL comparator 
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Production 7 
Adaptability J 
Fixture Saving J 
Operation Saving 
Material Saving 
Fine Finish 
Flatness / 

Close Limits 





Grinding Aluminum Base Castings 


These frail castings are ground on two sides flat and parallel 
on a No. 18 Blanchard Surface Grinder. They measure 2314” 
x 214%” x 11” and %@” stock is removed from each side. One 
piece is ground at a time, lightly held by clamps to a steel base 
plate which is magnetically held on the chuck. Two pieces, four 
surfaces, are finished per hour. 


If you have work, large or small, that requires flatness, square- 
ness, parallelism and fine finish, “‘put it on the Blanchard” for 
best and fastest results. 


Send for your free copy of ““Work 
Done on the Blanchard.’ This 
book shows over 100 actual jobs 
where the Blanchard Principle 
is earning profits for Blanchard 
owners. 


hong) Te BLANCHARD machine COMPANY 


64 STATE STREET, CAMBRIDGE 39, MASS., U.S.A. 


lucust 1, 1944 When writing to advertisers please mention A\UTOMOTIVE and AVIATION INDUSTRIES 





























; a calibrated dial located at the top of 
the unit. The gage head may be re- 
| moved from the stand and used on a 
surface plate, machine tool, multiple 
| gaging fixture, or for any other special 
| application. The differential electrical 
| circuit used in the comparator mini- 
mizes expansion due to temperature 
changes and drifts due to line voltage 
fluctuations. 
Three models of the comparators are 
offered, each having four ranges of 
| magnification. The Model 10, having a 
| magnification range of 100,000, 50,000, 
10,000 and 5,00, will measure variations 
| of from one millionth to four hundred 
| millionth inches. The Model 20, hay- 
ing magnifications of 10,000, 5,000, 
1,000 and 500, will measure variations 
| from ten millionths to four thousandths 
inches. The Model 30, having magnifi- ~ 
cations of 2,000, 1,000, 200 and 100, 
will measure variations from fifty mil- 
lionths to twenty thousandths. All 
DoALL comparators operate on 110 
volt, 60 cycle, alternating current and 
are protected so that accidental plug- 
| ging into a direct current outlet will 
not damage the comparator. 





TH! Speedaire worm gear reduction 

unit, offered by Cleveland Worm and 

Gear Company, Cleveland, Ohio, ineor- 

porates a fan cooling system which per- 

_ mits a reduction in size of the unit re- 

| quired for a given output. The basis 

of the cooling system is a new type of 

| double wall construction which provides 

| an air passage completely enveloping 

T’S hard to realize that the United States of tomorrow | the oil reservoir in which the gear op- 
any : erates. The inner housing wall form- 
will include about 60,000,000 working men and ing the oil reservoir is deeply finned 
women. To keep such a labor force gainfully occupied 
means high-speed, low-cost production to hold prices 


down and volume up. 


In this better, bigger, busier world of tomorrow you 
can profit by the experienced engineering advice that is 
one of the most important factors in Acme service. We 


design and make special tools to operate exclusively on 





your product and processes. We also manufacture dies, 
patterns, gages and fixtures. And, we produce to your 
specifications heat-treated aluminum castings that have 


no superior in their field. 


Acme service to the metal-working industry is 


. . . . . ire d ; it 
complete. Your inquiry will receive prompt attention. | SRP ie Hees eer ee 


| on the air side, resulting in a marked 
increase in heat-dissipating surface. 


An exhaust fan located on the coup- 

ling end of the worm shaft draws air 

Patlen and Foot Company, Ince. at high velocity through the space be- 
is , DAYTON, OHIO tween the housing walls from a grill 


at the opposite end of the unit. This 

fan is designed to operate with either 
we ' a 
HEAT<TREATED ALUMINUM CASTINGS... PATTERNS... TOOLS | ‘irection of rotation. The effect of t! 


double wall construction is to maintain 
TOOL DESIGNING... PRODUCTION PROCESSING a uniform flow of cooling air against 
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the fins and housing wall over the whole 
oil reservoir surface, and thus utilize 
the full heat transfer efficiency of the 
system. 


Precision checking of work between 

centers is said to be simplified and 
speeded up with the improved bench 
center brought out by the Sundstrand 
Machine Tool Company, Rockford, IIl. 
Unclamping, positioning and locking in 
place of both the heads are achieved 
with a single hand operating the top 
lever. 


( (® test 1s worth a 


Sundstrand bench center 


thousand expert opinions’ 


- The Richle Axiom 


nl 


HYDRAULIC TESTING MACHINES 


have repeatedly demonstrated the practical 


truth in the words, “One Test is W orth a Thousand 


Expert Opinions.” Because they have simplified the 


science of testing the physical properties of materials 
they are widely used throughout the wartime industries 
today. Here Riehle Testing Machines “ferret out” mater- 
ial weaknesses and defects; avoid failures before they occur. 
This technique of progressive testing on the production line 
and in research laboratories saves valuable machine and 
hours. Writ 


man- e tor descriptive literature and quotations. 


RIEFHLE 


Riehle T e sting 


EAST 


Other Products: 
BRINELL HARDMESS TESTERS 


MOLINE, 


hen writing to advertisers please mer 


Pendulum load indication 
is more accurate and de- 
pendable because it oper- 
ates on the natural laws o 
gravitation. This principle 
of operation ii is not affected 
by temperature e changes or 
subject to metal fatigue. ° 


HYDRAULIC 
TESTING 
MACHINES 


Machine Division, American Machine and Metals, Inc. 


ILLINOIS 


IMPACT TESTERS + VICKERS HARDNESS MACHINES 
MEASURING INSTRUMENTS 


The center in the left head is fixed, 
but the center in the right head ig 
spring loaded and can be retracted by 
the end bar for quick loading and un. 
loading. The frent clamp on the right 
head locks the center in position during 
checking operation. The indicator sup- 
port is manipulated with one hand when 
moving it away from the work for load. 
ing and unloading, and against the 
work when checking for runout. 


Large Hydraulic Press 


This 5000-ton, two-die slide hy- 
draulic press was built by the E. W. 
Bliss Company, Brooklyn, N. Y., 
for installation in a large U. S. 
bomber plant. It has an overall 
height of 30% ft and is said to be 
one of the largest and heaviest sel f- 
contained presses ever built. 


New Use for Plane Loader 


A Clark plane loader being ased 
for removing wounded _ soldiers 
from a transport plane to an uam- 
bulance for transportation to a base 
hospital. According to a recent re- 
port, more than 220,000 U. S. cas- 
ualt'es have been evacuated by air 
from all parts of the world. 
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What will an Ex-Pilot expect of a 


PEACETIME STEERING WHEEL? 


Certainly no less than the qualities and serviceability 
of the finest Lumarith* Plastics for war planes. 


LUMARITH C.A. 


> i 


} Looking ahead to motor cars and planes 


: 
' 


| 


| of tomorrow? Give a thought to that one 


part handled most—the steering wheel. 
Plastics come to mind first of course— 
probably Lumarith, because this versa- 
tile Celanese plastic has been so thor- 
oughly proven in war and peace. 


| a 


} ON THE ONE HAND 


Dimensional and Surface Stability— 
Lumarith, injection molded over metal, 
is unusually tough even at temperature 
extremes; highly resistant to moisture, 
aging, warping. Elongation, so impor- 
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tant, is more ‘han adequate to handle 
differences in expansion coefficients 
between plastics and metal cores. The 
chip-proof surface actually is self- 
polishing. Colors are rich, stable. 


ew 


Lightness and “Feel” — Formulations of 
Lumarith C.A., Lumarith X, and Luma- 
rith E. C. are lightweight without sacri- 
fice of flexural strength. Molded parts 


AND ON THE OTHER 





LUMARITH X LUMARITH E.C 


Pg 


are inviting to tho touch despite the 
weather. 


Plastics will be bigger than ll 
ever in post-war automotive 
production. Let us help you plan pro- 
jected improvements. We have accu- 
mulated data on a wide range of Luma- 
rith formulations for all types and 
grades of automotive plastic applica- 
tions from steering wheels to dash crys- 
tals. Celanese Celluloid Corporation, 
The First Name in Plastics, a Division 
of the Celanese Corporation of Amer- 
ica, 180 Madison Avenue, New York 16. 


*Reg. U. S. Pat. Off. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 93 


—-—-- 


SLLELILIEELESLICUILLILELILE Li 


—-—- 
———— 





online 

















AGE ,//7 ELECTRODES 


PAGE COATING HELPS YOU ON YOUR STAINLESS WELDING 


Certainly it is important to you that pace developed a range of 
electrodes for welding stainless steel that is complete. 
But don’t overlook the important value to you of the PAGE coating on these 
electrodes—sufficiently heavy to provide the shield necessary to prevent 
oxidation; to provide the protection of easily removed slag that permits 
more cooling time; that eliminates surface checking, and that holds spat- 


ter loss to a minimum. 
PAGE ALLEGHENY STAINLESS STEEL ELECTRODES provide the metal you want, help 


you get it where you want it and protect the job your men do. Ask your 
local pace Distributor. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 








Le ESSENTIAL PRODUCTS ... . TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, | 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
READING-PRATT & CADY Valves, READING Electric Steet Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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Pungste1 


tipped multi-diameter 


Cairing four flute step tle for poring, facing 


tiple Tungsten carbide tipped fering Operations on 
. p : . linde 
cutter used in the production ngine cylinder 


of parts for a marine engine. 


Tools that translate ideas into realities 


The end cutting tools illustrated here are the net result of 
creative ideas that first existed in the minds of engineers; ideas 
about a marine engine, an aircraft engine and a tractor engine. 
These ideas were passed on to us for translation—for the 
design and manufacture of the special Tungsten carbide tipped 
cutting tools necessary for the practical, low-cost production 
of the metal parts required for translating ideas into realities. 


We have been translating ideas 
into realities for more than a 
quarter century. Send us your 
sketches or outline drawings. 


GAIRING 


THE GAIRING TOOL COMPANY, DETROIT 32, MICHIGAN 
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BIG GUN CONTROLS 


A. 


need 
tough 
insulation 


_f 


Black Grade LE DI- 4 Natural Grade LE 
LECTO Gun Director ~ DILECTO Support 
Part, Smooth Sawed, Block, Smooth Sawed, 
Drilled, Milled, Milled, Drilled. 
Reamed. 
GRADE “LE” DILECTO a Laminated Phenolic 
Plastic combines good mechanical properties with good 
electrical insulating qualities. 
Tensile Strength 8500 PSI Dielectric Constant 
Compressive “ 37000 PSI at 1000 KC 5.5 
Flexural * 19000 PSI Power Factor 0.045 
Dielectric Strength 


1” thick 250 vpm 
Punched Black Grade /8 P 
LE DILECTO Insulator. . (Above Figures are NEMA average) 


SEND FOR CATALOG “DO” WHICH GIVES COMPLETE TECHNICAL DATA ON ALL DILECTO GRADES 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
est Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


Y 
( clltestestal b Distorauveal FIBRE COMPANY 


Establishall 1895..Meanufacturers of Laminated Plastics since IQII—NEWABK 2 « DELAWARE 
CR EEE HE CE RN A RE AE RT AE TE Ee A NE TT a TS LEE 
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Exides are first choice 
for Diesel cranking 


Everywhere you go you'll find Diesel operators and maintenance 
men who will always cast their ballot for Exide Batteries. They 
know that when they select an Exide for a Diesel cranking job, 
they have the same assurance of complete satisfaction under all 
conditions as they have in the engine itself. 


An Exide Battery, designed for a specific cranking job, is your 
assurance of long-life, complete dependability and extreme ease 
of maintenance. For the developments and refinements made in 
high speed Diesel engines have been matched, step-for-step, 
by Exide engineers. 


Write for a FREE copy of 
the Exide catalog on Heavy- 
Duty Batteries. It gives you 
catalog data on how to order 
and how to get the most from 


emma HEAVY DUT 
BATTERIES 





THE ELECTRIC STORAGE BATTERY CO., Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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“PLUS” ADVANTAGES 


American Felt 


AFFORDS YOU 
ON CUT PARTS! 


] “KNOW HOW” FROM 
@ OVER 40 YEARS’ EXPERIENC: 


A decided asset to you —is our long experience 
in the cutting and fabrication of Felt. Processing 
techniques and new methods, developed in our 
Cutting Shops, permit economical mass produc- 
tion of intricate parts to the most exacting 
specifications. 


2. EQUIPMENT FOR EVERY JOB 


Whatever your order demands, die-cutting, 
shearing, shaving, forming, combining, coating, 
scarfing, turning, grinding, punching, skiving or 
sanding, is expertly handled. Dies to individual 
specifications are rapidly produced by our 
skilled die-makers. Complete facilities for bond- 
ing Felt — and for fabrication with metal, wood, 
plastics. Strategic location of Cutting Shops 
speeds delivery of Cut Felt Parts to users from 
coast to coast. 


3 EXPERT ADVICE 
@ ON ALL FELT APPLICATIONS 


American Felt Product Engineers, familiar 
with Felt applications and the design of Cut Felt 
Parts for every mechanical and industrial use, 
are always happy to assist you. Time — and often 
money are saved by consulting us. 


4 PERFECT DUPLICATION 
@ ON REPEAT ORDERS 


You can rely on receiving Cut Felt Parts that 
will be absolutely uniform when you re-order. 


American Felt 
Company 


TRADE 


General Offices: 


MARK 


GLENVILLE, CONN. 


Sales Offices at New York, Boston, Chicago, Detroit, Philadelphia, Cleveland, St. Louis, San Francisco, Dallas, Seattle, Los Angeles 


PRODUCERS OF FINEST QUALITY FELT PARTS FOR OIL RETAINERS, WICKS, GREASE RETAINERS, DUST 
EXCLUDERS, GASKETS, PACKING, VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 
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1g For plane, plant and port—Westinghouse builds a complete line of electrical equipment .. . 
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4 Send for our new book on X-RAY INSPECTION—B-3159. It’s packed with practical, 
—_ understandable, question-answering information on how and where to use x-ray—how 

to set up an x-ray department—how to select the right equipment—range of equipment 
available . . . or, if you want fast action on your problem, call your nearest Westinghouse office 
and ask for an X-ray Specialist. He’ll respond promptly and competently. 








One reason for the dependable accuracy of Westinghouse AIRCRAFT INSTRUMENTS 
is their hard, tough pivots. Made by a special process, these pivots resist blunting . . . 
protect careful calibrations. Every manufacturing step is carefully controlled. Honing 
pressure is precisely regulated. Pivots are tumbled to relieve stress and set grain structure. A 500- 
to-1 contour enlargement of each point is carefully inspected. Photomicroscopic studies and hard- 
ness tests check uniformity. 
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Re lg to 24 kv-a of current-carrying capacity is released by every CAPACITOR Kv-a 
a installed. That’s why aircraft manufacturers should investigate how CAPACITORS 

will give them more production from present power supplies . . . eliminate dangers 
incident to overloaded systems . . . improve lighting and motor performance . . The PRECIPITRON 
rates special consideration by precision parts manufacturers. Installed in the plant air circulating 
system, it removes 90% of all harmful dust and dirt particles--down as fine as 1/250,000 of 
an inch in diameter. Contrast this with the best mechanical filters that remove only 25% of air-borne 
lat dust and dirt. 


= 








ys, BUS DUCT is the ideal overhead distribution system for aircraft plants. It's easy to 
—_ install . . . permits rearrangement to handle shifting loads . . . can be easily converted 

to peacetime operations. And it saves critical materials. A recent installation required 
58,000 less pounds of copper, and 114,000 less pounds of steel than the most economical alternate 
system. Get the BUS DUCT story today——write for B-3286. 





Literature mentioned in ‘Plane Talk’’ . . . additional information on any item can be secured 
from any Westinghouse office, or by writing Westinghouse Electric & Manufacturing Company, 
Dept. 7-N, East Pittsburgh, Pa. J-94621 


eles L.- 
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@ This new ARO Model 131 Reversible Impact 
Wrench says “when” automatically—it’s the on/y 
impact wrench with Controlled Torque! 
pecially designed to increase the speed and 
accuracy of nut and bolt setting operations up 
to 34” size...sets bolts and nuts without danger 
of stretching or “burning”. 
The simple impact ne clutch mechanism has 
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PNEUMATIC 


IMPACT WRENCH 


only 4 parts and is so constructed that when 
predetermined torque is reached, the rollers 
rebound out of engagement with the hammer, 
thus avoiding any chance of stretching the bolt. 
Operator controls torque by merely turning 
calibrated adjusting screw. Write for new 
catalog No. 44. 

The Aro Equipment Corporation, Bryan Ohio. 





Some Differences That'll Help You 
WIN THE BATTLE OF COSTS 


Whatever controls the rate of production, and the 
quality, of a part is certain to be a vital factor in the 
coming battle of costs, to meet postwar competitive con- 
ditions. The cost of a part begins with the metal from 
which it is fabricated. There is an important difference 
between knowing about alloys for aluminum permanent- 
mold-castings and actually knowing, on the basis of their 
behavior, which alloys, whether from virgin or remelt 
sources, provide the essential physical properties at lowest 
cost to meet a specified service condition. That’s one déffer- 
ence: here is another. It is not only the metal of which a 
permanent-mold-casting is made, but ideas and experience 
relating to design requirements of such castings, which 
lead to the employment of the correct permanent-mold- 
casting technique required to obtain, at lowest 
cost, the specified physical properties. Different 


permanent-mold-casting techniques not only result in 
tangible and measurable differences in the quality of the 
castings obtained, but also in minimum scrap loss devel- 
oped during machining or other processing —differences 
that reduce material and machining time losses to a mini- 
mum. It is the presence of a correct combination of these 
differences in Permold aluminum castings that should 
lead to both a marked improvement in your product and 
a lower assembly cost. Throughout 23-years of venture- 
some technical and foundry practice, Permold metallur- 
gists and foundry technicians have acquired a practical 
knowledge cf the possible differences obtainable with 
various alloys for aluminum permanent-mold-castings. 
Ask a Permold engineer or metallurgist, or both, to 

identify and explain some of these differences 

that will help you win the coming battle of costs. 


THE PERMOLD COMPANY 


820 West Liberty Street » MEDINA, OHIO 


in the Cleveland Industrial Area 


























American aircraft have it and are demonstrating that fact on a day 
after day, round the clock schedule because small aircraft parts as 
well as large are built on a top quality basis. 

Flex-O-Tube hose assemblies, with which the Pan-American 
Atlantic Clipper is equipped, are a typical example of this. 

Each of these Flex-O-Tubes is engineered, manufactured 
and tested for a specific application. They are impor- 
tant small parts. 

The same Flex-O-Tube quality needed on long 
range airliners is one of the reasons for the INTESTINAL 
FORTITUDE of our fighting aircraft around the globe. 





LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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| BOTTOM POURING MAKES SURE OF 

UTMOST PURITY OF METAL, GIVING 

STRENGTH AND DEPENDABILITY 

NECESSARY FOR MEETING TODAY’S 
ENGINEERING REQUIREMENTS — CLARK’S PRECISE 
METALLURGICAL AND LABORATORY CONTROL OF 
RAW MATERIALS AND HEAT TREATMENT PRODUCES 
SOUND CASTINGS WITH VARIED SECTIONS ... 
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ULLOCH ENGINEERING CoRP. 
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The organization previously known as McCulloch 
Engineering Corp., Milwaukee division of Borg-Warner 
Corp. now is to be known as B-W Superchargers, Inc., Milwaukee. 


SU 8h “7 Yr 


This change of name is intended to emphasize the fact that this company will con- 
tinue to specialize and concentrate on the production of superchargers for internal combus- 
tion engines for transport, stationary, construction equipment and other services. 


The modern plant of the former McCulloch Engineering Corp., on Capitol Drive, Milwaukee 
was originally designed, built, and equipped for the manufacture of superchargers. In response 
to wartime demands it has supplied superchargers in volume numbers for military installations 
of all kinds. When peace returns B-W Superchargers, Inc., will continue to build superchargers 
for increasing the power of gasoline and diesel engines of the future. 


eal 


S \s 


Because it is more indicative of its principal activity — the design, development and production 
of superchargers — the change of name has been made. 


ENGINEERING 


SUPERCHARGERS, Inc. 


i¥VisStQn OF BAGORG-WARNER 





“ PRODUCTION 
: lw awhet GU ietonsis 


5 _———e formerly McCulloch Engineering Corp. 
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BULLARD 

















THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT 
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PREVENT EXCESSIVE / 
CYLINDER CORROSION AND WEAR! 
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C.W.C. CENTRIFUGALLY CAST INSERTS 
AND LINERS SOLVE THE PROBLEM 


C.W.C. cylinder liners and acid-proof inserts, centrifugally 
cast of electric furnace alloyed metal, provide the real 
solution to engine wear due to corrosion. Widely used 
in heavy duty engines, C.W.C. inserts and liners are now 
available to engine builders in every field. 















The C.W.C. centrifugal casting process results in uniform 
| density and structure of metal with high Brinell and excel- 
| lent machinability. Greatly reduced scrap ratio eliminates 
| wasted production time. Without further aging or heat- 
| CAMPBELL, WYANT & CANNON treating, C.W.C. cylinder liners and inserts are free from 
Six foundries in four cities: distortion and out-of-roundness. Exact metallurgical control 
| Mushegon—Henry Street Plant of C.W.C. electric furnace metal produces a product 
| C.W.C. Crankshalt remarkably free from wear. 
| pn AE Speceatscno Costings Co. Write C.W.C. for complete information. Experienced C.W.C. 
| Lansing —Centrifugal Fusing Co. engineers and metallurgists offer their counsel to all inter- 

Bettendorf, Ia.—Ordnance Steel Foundry Co. ested executives regarding the prevention of cylinder wear 
INDUSTRY’S LEADING CONTRACT and corrosion, or concerning any volume casting probiem. 
FOUNDRY ORGANIZATION 











Tae A LLL FOUNDRY CO. 
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IN MARINE WARFARE 


PI oS ee 


wea” > BRUSH SURFACE ANALYZER 


& ~ 
@ Speed, ruggedness, dependability—the basis of P. T. 
engine design. Accurate control of surface finish is one of 
the important factors facing the builder of P. T. motors. 








Mated, moving parts must be precision made with surface 
finish accurately held to low microinch smoothness. The 
Brush Surface Analyzer provides charts which reveal 
surface irregularities to one millionth of an inch or less. 


Should accurate control of surface finish be essential 
in your business, write today for a fully illustrated bulle- 
tin on what the Brush Surface Analyzer can do for you. 


THE BRUSH DEVELOPMENT COMPANY 


347 3 PE Re Me Ae eee... CLE YELL A SD: 7S. 2 oT DO 
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—you can use for many jobs 
anywhere in your plant! 


STRAIGHT RIPPING 


Here’s the latest innovation in wood-working machinery! 

DeWalt is the answer to industry's need for a safe, easy-to-operate, 
adjustable, precision cut-off saw—for us@ in carpenter maintenance, 
pattern work, crating and boxing, and production wood cutting. 
DeWalt is the ALL-PURPOSE machine that can be changed quickly, as 
required, from a straight-line cut-off saw—to miter saw—to rip saw—. 


to dado machine—to shaper—or other operations that can be made with 
circular cutting tools. 


No matter how, where or when you cut wood, there’s a DeWalt that 
will reduce your cutting costs, conserve labor, simplify materials han- 
dling, save floor space, eliminate waste and actually reduce your in- 
vestment in the wood-working machinery you require. 


Illustrated above is the smallest of our many models. It is available in 
two sizes complete with motor: 1 HP one phase, AC, $125.00; % HP 
three phase, AC, $135.00. The complete DeWalt line ranges up to 10 HP. 


If you‘re planning to buy a machine—make it a new DeWalt. Mail the 
coupon below—today! 


DeWALT PRODUCTS CORPORATION 
5804 Fountain Avenue, Lancaster, Penna. e Pe Sa Wield 
Please send me information on your small DeWalt [] od 
Please send me information on your complete line [J ae: | wae | oe 
‘sinu___________________ SO COE 
Gteed Cue wt p 
Name____ , $$. WH, 2; 
ith a Circular Saw 


City. 
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HOW Pan American 





Airways PACKS 








2,100 HOURS INTO A DAY 









tT minute the giant transatlan- 
tic Pan American Clippers get 
back to their base, they get an ex- 
haustive going over. 


It’s thorough. And it’s fast. 


A swarm of mechanics, working in 
eight-hour shifts, get the job done 
in 60 hours — 2,100 man-hours a 
day. 


What helps this swift turn-around 
are Elastic Stop Nuts. These nuts 
have been on every Pan American 
Clipper since 1928. They are on 
motors, mounts, wings and count- 
less structural parts. 


Particularly timesaving are the 
Anchor Nuts which permit smooth 
blind mounting. Hundreds of these 
fasten the covers for inspection 
openings. These Anchor Nuts* 

an Esna development and are used 
by millions in all kinds of airplanes. 


Elastic Stop Nuts lock tight and fast 
without any auxiliary devices. 
There’s no time wasted in fussing to 
get them off and back on again. 


They lock because of the elastic col- 
lar in the top. This collar squeezes 
in between the bolt threads. It’s 
compressed tight. The nut can’t 
turn. It can’t wiggle. It can’t shake 
loose. And you can take it off and 
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put it on again many times and it 


still locks. 


Every fastened product can be bet- 
ter because of these nuts — can be 
safer, tighter, quieter, and longer 
lasting. 


So if you have a fastening problem 
now, or see one ahead, let us show 
you how these red-collared Esna 
Nuts can help. Our engineers are 
ready to consult with you and rec- 
ommend the appropriate nut. 









TRADE MARK OF 
ELASTIC STOP NUT CORPORATION 


ELASTIC STOP NUTS 
Lock fast to make things last 


UNION, NEW JERSEY AND 
LINCOLN, NEBRASKA 
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MOVING AIR 
Thine Ee 


AXIAL FLO 





Ne. 121 — Dio. 12” 
2200 C.F.M. @ 4” S.P. 


THESE HIGH EFFICIENCY FANS DO A BETTER JOB 
AT LESS COST AND WITH LESS WEIGHT AND BULK 


Outstanding advantages of direct air movement, although mothered 
by the necessity of war requirements, are not confined to aircraft 
heating nor small fighting ship ventilation alone. Any job of mov- 
ing air — particularly where a pressure head is involved —can be 
handled more efficiently and at lower cost by Dynamic Air Axial 
Flow Fans. 


Illustrated above, in comparison with a small 434” aircraft unit, 
is a 12” diameter, single-stage model, developed for government 
use. With an input of 2 H.P. at 5100 R.P.M., this unit delivers 
2200 C.F.M. at 4” S.P. It can be made in a 2-stage model, practi- 
cally doubling the pressure characteristics. 














With the certainty of long experience we suggest: when you think 


E NGI N a E RIN Gg of moving air, no matter what the requirement — think Axial Flow. 


ee oe ee 





BUILDERS of HIGH EFFICIENCY AXIAL FLOW EQUIPMENT 
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ACME-GRIDLEY AUTOMATICS 
maintain accuracy at the 
highest spindle speeds 
and fastest feeds modern 
cutting tools can withstand. 























COMPETITION | 







ok As of today, your competition, postwar, is 
difficult to predict. 

There are two big uncertainties. 

What will your former competitors do— 
what changes and improvements will their 
products show, and what will their selling 
prices be? 

And what new competition will develop 
from those war plants now approaching the 
end of their war production, with facilities 
enlarged and improved? 


One thing you can be sure of—your own 


market position will be better if your manu- 


facturing costs are kept down. 

For this cost control, you can safely rely 
upon modern Acme-Gridley, 4,6 and 8 
Spindle Automatics, Bar and Chucking types. 

It has been proved that no other produc- 
tion machines can turn out mass production 
metal parts to finer tolerances, in less time, 
at lower costs. 

A qualified engineer will be glad to show 
you how these Acme-Gridley advantages— 
precision time saving and cost reducing—can 
improve your future competitive position. 


She 


NATIONAL ACME 
Company 


CLEVELAND ° OHIO 
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@ This is the Pierce Universal Type Governor, 
designed to drive from the fan belt of the engine— 
and it’s a tattletale. 

It is in great demand—by many, many orders 
every month. And that’s the tale—testimony that 
a substantial percentage of the engines which find 
their way into uses requiring governing, do not 
provide direct governor driving outlets . . . Testi- 
mony, too, that more and more internal combus- 
tion engine users, both automotive and industrial, 
are recognizing the desirability of governing—and 
the superiority of mechanical, flyball governors. 

The Pierce Universal Model, of course, is a good 
governor—differing from many other Pierce assem- 


blies only in the use of a drive pulley instead of a 
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This Little Governor Carries Tales 


gear. But any governor user knows that he gets 
more efficient and more economical performance— 
and longer trouble-free service—with direct gear 
drive than with belt drive. 

There are many easy and inexpensive ways to 
include a direct drive outlet in engine design—and 
thus materially benefit this growing number of 
governed engine users. Pierce engineers are always 
ready to assist in design to this end—and their ad- 
vice comes from years of practical experience in 
meeting and solving governor problems on all kinds 


of internal combustion engines. 


THE PIERCE GOVERNOR COMPANY, INC. 
1637 OHIO AVENUE + ANDERSON, INDIANA 
Manufacturers of Pierce Precision Governors and Sisson Automatic Chokes 
Canadian Manufacturer and Distributor: BURLEC LIMITED, Toronto 13, Canada 


GOVERNORS 
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BullDog Will Speed Reconversion 


There’s a big peacetime job ahead for portable tools, cranes, 
hoists and other “moving loads” . . . as big a job as they have 
had in: the last three years of war production. 

And, when reconversion starts, plants equipped with Bull- 
Dog Industrial Trol-E-Duct will find their mobile power 
problems solved. 

Only Industrial Trol-E-Duct has fully met the need for safe, 
convenient, flexible power that travels along with the tool or 
other moving load. Like other BullDog bus duct systems, it 
can be quickly moved to any location — readily adapted to 
any shop set-up. 

We invite you to call on expert BullDog engineers for help 
im your reconversion planning — and we'll send descriptive 
folders promptly on request. 


Help Invasion Roll—Buy More War Bonds 


G No more open trolley wires—no more 
long, dangling cords oe BullDog In- 

ALSO 0 dustrial Trol-E-Duct. Safety goes up, pro- 
PRODUCTS co. duction losses go down, and big savings 

pexqamceisigs foe ELECTRIC are effected in wiring and fixed equipment. 
VACU-BREAK SAFETY BOX 177, R. PK. ANNEX Not only as a feeder for portable tools on 
SWITCHES * SWITCHBOARDS DETROIT 32, MICHIGAN moving assembly lines, but also as a feeder 
* SAFTOFUSE PANELBOARDS BullDog Elect Prt at for cranes and hoists—Industrial Trol-E- 
© CIRCUIT MASTER BREAKERS ee Duct is an indispensable helper in all kinds 


: : incipal Cities 
* BUSDUCT SYSTEMS Field Engineering Offices in All Principa of plants. 
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— Du Pont Potassium High-Speed Copper Plating — 





OR RAPID, consistent production of 
| eae deposits on steel parts 
which are to be selectively hardened, 
consider what Du Pont High Speed 
Copper Plating offers. 


HIGH SPEED—In 10 to 15 minutes 
smooth, impervious and uniform de- 
posits of 0.001” or more in normal 
commercial operation . . . plating at 
40 to 80 AS/F—equivalent to 80 to 
160 AS/F for the usual bivalent so- 


lution. 
LOW COST—Drag-out recovery is 
practical and lends to economical op- 


eration. At the high operating temper- 


atures, water evaporates from the so- 


lution and may be replaced by rinse 
water, thus returning drag-out to the 


plating tank. 


STABILITY—Solutions do not decom- 
pose over long periods of time, in op- 
eration or when idle. No poisonous or 


objectionable fumes are evolved. 


LOW METAL CONCENTRATION— 
For normal speed of operation, low 
concentration Potassium (RH-661) 
baths may be used. Drag-out loss is 
low, rinsing is easy and solutions are 
easily filtered. 

Du Pont High Speed Copper Plat- 
ing Solutions are ideal for large-scale 


commercial operations. Since intro- 








duction, over 10,000,000 Ibs. of copper 
have been plated from these high speed 
copper baths. Du Pont Technical Serv- 
ice has had many years of experience 
with the installation and operation of 
plating solutions and will be glad to 
help in the development and installa- 
tion of a suitable plating process to 
meet specific requirements. Just call 
or write our nearest district office. E. 
I. du Pont de Nemours & Co. (Inc.), 
Electroplating Division, Wilmington 
98, Delaware. 


Don’t pay over ceiling prices! 
Don’t buy on the black market! 
KEEP PRICES DOWN! 





REG. U. Ss. PAT. OFF. 


DU PONT CHEMICALS « PROCESSES ¢ SERVICE 


for ELECTROPLATING 


Better Things for Better Living . .. Through Chemistry . 
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= RUBBER-TO@METAL JOB 


P Suggest any 
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NEW APPLICATION? 


Take thousands of terrific explosions 
per minute in the greatest power plant ever 


devised .. 


. add the sudden stresses of pulling out 


of power dives—the twists of combat maneuvers, the 


strains of holding a dead engine . . 


. and you get some idea of 


the world’s number one vibration dampening job. 


Tis problem is licked on many planes 
today by the motor mount shown 
above. Our work is a contribution to 
the engineering of the core assembly; a 
series of steel plates bonded together 
and to the core by rubber in such a Way 
that it passes all Air Corps tests for 
adhesion and shear rate. 








Custom Rubber Molders Since 


This example suggests our ability to 
handle rubber-to-metal adhesion and 
may indicate to you new applications 
for postwar products. We will be glad 
to place our engineers and laboratory 
at your disposal. 

Write for the IDEA chart and sug- 
gestion blank. 





THE CONNECTICUT HARD RUBBER CO. 


4 


199 




















1 The Army-Navy Production Award WARD PRODUCTS CORPORATION to keep producing more 
for outstanding achievement in producing vitally im- and better equipment for the men who are doing the 
portant matefials essential to the war effort will be an fighting. While yesterday WARD Antennas were acces- 


added incentivé.to the management and employees of _ sories for pleasure, today they are implements of War. 


AMD... 


THE WARD PRODUCTS CORPORATION, 1523 EAST 45TH STREET, CLEVELAND, OHIO 
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The Howell Protected Type Motor, shown, gives 
complete protection against dripping liquids, metal 
chips and other falling particles. Completely stream- 
lined —- utilizing non-breakable steel frame — 
malleable or steel base — cast iron end plates and 
cast iron, weatherproof terminal box are standard 
construction features, Special horizontal and ver- 
tical mountings are available. 
Available in sizes 5 H.P. and smaller. 


ELECTRICIAN: What are you doing here? 


HORSE: I’m going to give you a tip—going to steer you straight tot 
best buy in electric motors. 


ELECTRICIAN: We've been buying motors from the same firm for 17 ye 
—we know motors. 


HORSE: That’s just it. A lot of improvements have been made since 
first investigated motors. Take Howells, for example. All our mott 
are precision-built—many of them are specially built for the job th 
are to do. Today, we're building specialized motors for machine too 
ventilating fans, air conditioning equipment, dairy work, almost ¢ 
job you can name. And Howell Motors are doing these jobs at lo 
costs and with less trouble. 


ELECTRICIAN: You mean you will furnish specialized motors for my j@ 
Why, I thought I had to take standard motors! I guess I better ke 
pace with progress. 


Get acquainted with Howell Motors now. Phone the near- 
est Howell representative or write direct to the factory. 


HOWELL ELECTRIC MOTORS COMPAN 
HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 






































Detroit, Michigan 


| 33 ROLLER BEARING CO. 
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The Meta! Specialty Co. is completely equipped 
to give you efficient service in Stamping, Roll- MAIN OFFICE — PLANT 
ele ME Ole) bebbele ME Molecedtele MEDI E-bueteleME- belo Met etol-t-Tobele, Este Ave. & Orient 
in all Metals. Specialists in Hydraulic cold draw- nl 32. Ohio 
STAMPING bole ME- belo ME -Sesboles-s-sbele MBboME- Ti Mesl-t¢- tle belel belo btele Mit bho BRANCH OFFICE — 
» Wee CTS -3 (1) OD OL -1-) oo ba bu abele ME- bolo ME-)eobeles-1-) bole MEO) o ME Co) SALES CFFICE 
ve ie, : ae South L Street 
850 tons capacity. Shells drawn-up to 20”in depth. Richmond. Ind. 
Assembling including Spot Welding and Hydro- SALES OFFICE 


fe -boW } 4-¥ abet MD 4-11-10 MW (-32-1 Mo) elo h tol ME (oo) dol a be ate Aaa 





A complete Plastic Injection Molding Division to fulfill your 
exacting requirements. Up through 18 oz. moldings. 
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PLANT @ ESTE AVENUE @ CINCINNA’™ 
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they are needed, King-Seeley 
6 to concentrate all its facilities 
y in the cpenapiiern of ammu- 


7] But whe G. H. Q. flashes the signal, this 

“ organization will, with renewed enthusi- 
asm, resume its service to the automotive 
industry in the production of instruments, 
instrument clusters, speedometers, gov- 
ernors and oil filters. 


Our reconversion has been carefully 
planned. It can be made promptly enough 
to prevent delays in the production of vic- 
tory models in both automobiles and trucks. 





ING~YRELEY 


(Coy saatoy7-Vu cen 


ANN ARBOR (& MICHIGAN 
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BAUERS 


BLACK 


Industrial Tape 


Not “‘What does it cost?” 
... but “What will it DO?” 


What you pay for industrial tape is never the 
real measure of its cost . . . or of its ability to 
do the jobs you want done. 


The only way to get real economy is to select 
the right kind of tape for every application. 


That's why we concentrate on discovering 
what your tape problems are... why we test 
tape under such severe conditions. . . before 
we recommend it for your use. 


So when you use Bauer & Black Industrial 
Tapes, you have more than ‘‘just tape’. . . you 
have a production tool—fitted exactly to the 
job ahead ... the tape proved right by actual 
test. 


Let Us Study Your Problems with You 


For more than forty years Bauer & Black 
Laboratories have been developing and pro- 
ducing many kinds of adhesives, from fine 


A Product of 





a CY. a 19. 


Division of The Kendall Company 


2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 


sterile surgical tape to rugged tapes for every 
industrial need. 


Many major tape achievements have grown 
from Bauer & Black research... the first 
successful sterilization of surgical tape . 
climate proof tapes for use all over the world 

. . and many others. 


Experience like this can help solve your 
tape problems. 


Conservation Service 


Tape users in many branches of industry 
have saved from 15% to 40% of their annual 
tape bill through our Conservation Service. 


Write or call Dep't 38 and set a time 
when our sales engineers, working with your 
own production staff, may help you with 
specific data on the economical application 
of Bauer & Black Industrial Tapes. 


, sah 





RESEARCH TO SPEED AND 

| PRODUCTION SHORT CUTS — 

YO REDUCE Costs 
®t 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIE 




























Deep Drawing Press for 


TAPERING CARTRIDGE CASES 

















Built for a famous arsenal, this 
press, like many other Baldwin 
hydraulic presses, is equipped 
with push button controls. The 
Baldwin Locomotive Works, 
Baldwin Southwark Division, 
Philadelphia, Pa., U.S.A. Offices: 
Philadelphia, New York, Chicago, 
Washington, Boston, Cleveland, 


St. Louis, San Francisco, Houston. 
4 


ss ¢ 
a BALDWIN 


SOUTHWARK 
HYDRAULIC PRESSES — 
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Tae JOHN CRANE 


Sellows PUMP SEAL 


Standard Equipment in the Engine Circulating Pumps of Jeeps—Tanks—Trucks—Aircraft 


Simple Design for easy installation on the production The Bellows Unit afd Sealing Washer rotate 
line or in replacement—Flexibility to compensate for with the impeller; there is no wear on the 
normal variations in machining the seal cavity—and bellows assembly. The helical spring and syn- 
Perfect Sealing Performance—three basic reasons thetic rubber bellows are flexible, and adjust 
why millions of John Crane Bellows Seals are in automatically to maintain an effective seal. 

use today. Available in sizes 

Quick Installation is as- for 5/16” to 1%” 

sured. Just slip the Bel- shafts. 

lows Seal into position, Send for illus- 

either end first (the two trated Bellows Seal 

ends are identical). It Bulletin. Our Engi- 

seals on the end flanges, neering Depart- 

not on the shaft, and ment will be glad 

slides on freely. Then slip to work with you in 

a Sealing Washer into making proper ap- 
Seol and Washer in Operating place to complete the in- plication to your \ smu RUBBER BELLOWS 

Position (Under Load) stallation. pumps. Typical Installation 


CRANE PACKING COMPANY  '82.cuvLer ave. - cHicaco 13, ILL. 





TIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS CRANE PACKING CO., LTD., Hamilton, Ontario, Canada 
YGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO Branches: Montreal, Toronto, Vancouver 
ST. LOUIS, TULSA 
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a 
A Size and Type 


of COUPLING 
for every need... 


OS a > 


Closely associated with the design and operation of power 
transmission equipment is the proper selection of Flexible 
Couplings. That is why Morse through its years of experi- 
ence in this field has concentrated on the manufacture of 
a line of couplings that properly suits most kinds of service. 


A. Morse series DRC couplings consists of only three all steel parts: 
two sprockets and a length of Morse “American Standard” Double 
Roller Chain. The use of double chain increases sprocket tooth 
bearing areas, affording greater power capacity for given over-all 
diameter. 


B. Standard Morflex Couplings derive their flexibility from a 
floating center assembly to which two steel hub members are 
separately connected through resilient rubber trunnion blocks. 
This design prevents metal-to-metal contact, allows for maximum 
distortion without loss of efficiency. 


C. The Morflex Radial Coupling is constructed with a series of 
rubber trunnion blocks assembled on equally spaced pins ex- 
tending radially from the hub member, and supported in a two 
piece metal housing, withstands both torsional and thrust loads. 


D. Free Wheeling Clutch Coupling: A chain coupling provided 
with a Morse precision Free Wheeling clutch for standby power 
units, or selective drive service. 


Other Morse precision products include silent and roller chain drives, sprockets, silent 
chain couplings, Pullmore clutches, automotive timing chains and marine transmissions. 


Whatever your power transmission 
problem may be, remember that 40 
years of Morse Chain experience in 
the design, research and manufac- 
ture of dependable power trans- 
mission equipment are available to 
you. Consult Morse for this service. 


SPROCKETS CHAINS FLEXIBLE COUPLINGS 


OUpi;, 
: in 
°rVicg. elective 


CLUTCHES 


é Rol rent @ ard 7 \ ¢ N S 


MORSE CHAIN COMPANY e ITHACA,N.Y. e DETROIT 8, MICH. ¢ A BORG-WARNER INDUSTRY 
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FTER the war, what? Will a jeep 


driver take four-wheel drive for 
granted on the bus he handles after the 
war? The trucks and trailers of tomor- 
row—what will they be like? 

Right now, one guess is as good as an- 
other. But certainly, this new equip- 
ment will be light in weight. And it will 
have to be strong, too, to stand ap under 
the faster speeds and heavier duty that 
seem certain for the future. 

That is why we remind you now of 
the weight-saving possibilities of con- 
struction with U-S-S Cor-Ten. 

Cor-TEN is very strong — its yield 
point (50,000 Ibs. per sq. in. min.) is 
‘1% times that of structural steel. Be- 
cause of its exceptionally high endur- 


ance limit, Cor-TEN has an amazing 
capacity to absorb shock and vibratory 
stresses. In addition, Cor-TEN has high 
corrosion resistance—4 to 6 times 
greater resistance to atmospheric corro- 
sion than plain steel. 


You can again get the benefits 
of COR-TEN construction 


It has been indicated that this year 
U-S-S Cor-TEn will again be available 
in increasing quantities for the con- 
struction and repair of buses, trucks, 
tractors and trailers for approved 
ivilian service. So it is important that 
you file your requirements with the 
proper authorities, NOW—and send us 
your inquiries without delay. 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


— ek Foe Re SG 
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put this “shelved” idea to work 


The principle behind this handful of odd-shaped parts long 
lay on the “good-ideas-but-can’t-be-done” shelf. Engineers 
who recognized the Gerotor’s value in theory discounted its 
practical possibilities...until it was put up to Nichols. 


The stumbling block: Finding ways to produce the inner 
part to mate with the outer on an interchangeable-parts-and- 
assembly basis...to extremely close tolerances. 


Yet, this principle was too important to remain perma- 
nently on the shelf, because it blueprinted a metering pump 
that could discharge a continuous, measured flow of liquid 
and at the same time draw in a fresh supply. As the inner 
gerotor revolves continuously in the outer gerotor, the tooth 
space progressively increases during half a revolution, and 
simultaneously decreases in its opposite half. The cavity on 
the increasing side provides the intake, while the cavity on the 
decreasing side provides the discharge. 


Today “the pump that couldn’t be made? is not only being 


4d 
cv Yiehate 


produced by W. H. Nichols & Sons but is being assembled 
without any pre-selection of its parts...something a leading 
technological institute flatly said was impossible. 

In engineering this unit to mass-precision standards, 
Nichols designed and built special machines and tools to 
contour grind the hardened inner gerotors and to finish the 
outer gerotors...applied its thorough knowledge of lapping, 
as well as accurate hole-sizing and locating. And achieved 
a compact mechanism that answers today’s engineering re- 
quirements for light weight, high speed and low price... 
plus long life. 

Your interests may not include Gerotors or pumps of any 
kind, but the ability of Nichols to bridge the gap between 
good ideas and their practical mass-production may turn one 
of your “shelved” post-war blueprints into profitable reality. 


Put their future up to “Accurate” Nichols. 
W. H. NICHOLS & SONS, WALTHAM 54, MASS. 


in 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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Invading 

Americans 

— Go Forward 
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Ilustration is from Inland poster showing operation 
in the production of the Inland-made carbine. 


The battle-worthiness of the Inland- 
made Carbine has been proved by 
gallant American foot soldiers in land- 
ing operations all over the world. 
Light and maneuverable, this vicious 
little .30 calibre gun easily and quickly 
fires 15 high-velocity slugs from one 
clip with deadly accuracy. 

Called an outstanding development 
of the war, the Carbine is a prime 
example of Inland’s versatility in 


engineering and manufacturing. Its 
production achievement—starting 
from scratch—has gained Inland wide 
recognition for many important con- 
tributions to the technique of mass 
production of firearms. 


The Carbine is one of many Inland 
products for Victory which are help- 
ing to give fighting fire-power to 
invading Americans on the beaches 
of France, Italy and the South Pacific. 


INLAND MANUFACTURING DIVISION, General Motors Corporation, Dayton, Ohio 
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‘INLAND 
wens 


LET’S ALL 
BACK THE ATTACK 
WAR BONDS 


Inland Products for Victory include 
Carbines, Tank Tracks, Gun Sights, 
Helmet Liners, Extinguisher Horns, 
and Rubber, Synthetic Rubber and 
Metal Parts for Tanks, Aircraft, Sub- 
marine Chasers, Torpedo Boats, Ar- 
tillery Lighters and Landing Craft. 


flare, RUBBER, METAL, PLASTICS 
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TOOLS WITH 
Ctccwwrttle 
CUTTING EDGES 


Each of these Pratt & Whitney metal slitting 
saws is a precise duplicate of all the others. It 
would have to be. That's the way we've manu- 
factured P&W small tools for over 84 years. 
Saws are but one of the hundreds of top quali- 
ty small tools in the P&W line. 

The creed and purpose of Pratt & Whitney's 
small tool division is to provide ACCURATE, 
long lived small tools for every phase of the 
metal working industry. And we have lived up 
to that creed. The performance of Pratt & 
Whitney small tools has proved that... . over 
and over again. ~ 

Try Pratt & Whitney small tools on your next 
order. We can deliver standard tools from 
stock and give good service on special tools. 
Phone your nearest P&W Branch Office for in- 
formation. 
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If you use, spectfiy, or purchase 
wartime steels, you'll find this 
book one of the most informative 
publications ever distributed. 
Write in for a free copy today. 


BETHLEHEM STEEL COMPANY 
GENERAL OFFICES: BETHLEHEM, PA. 


Bethlehem Steel Export Corporation 
New York 


iF that’s the sort of information you want, ask for Bethlehem’s new 
free book entitled ‘Properties of Frequently Used Carbon and 
Alloy Steels.” It’s just off the press after more than fifteen months 
of intensive research, testing, checking and rechecking; a 100- 
page reference book that’s particularly valuable now, because of 
the many changes in steel since the outbreak of war. 

For instance, suppose you want to know the recommended prac- 
tice for maximum case hardness of NE 8720. On page 44 of the 
book you'll find the results obtained by direct quench from pot, 
single quench and temper, and double quench and temper. On 
page 45, the subject of maximum core toughness is similarly out- 
lined, and the test figures recorded. 

This is but one example of the kind of information contained in 
the book. There are, in addition, many pages of curves showing the 
properties of various steels after heat treating, quenching, and tem- 
pering; there are practical discussions of such topics as end-quench 
hardenability, quenching media, composition hardenability, and 
effect of cold drawing on tensile properties ... Ask for a copy today. 
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®Voting machine control 

plate of Ye inch cold rolled 

steel. 745 boles pierced in 
one operation of press. 


This voting machine control plate, made from a 4% 
inch cold rolled steel sheet, has 745 holes—all pierced 
with one stroke of the press. Each of them is accurate in 
dimension and exactly centered. Many of them have 
diameters smaller than the thickness of the part. 


Che Richard Brothers patented Interchangeable Punch 
ind Die has shouldered major wartime assignments in the 
netal-working and plastic industries, Its campaign rib- 
bons have been won in front line attacks on production 
lelays and high labor costs. It is destined to play an 
squally important part in the reconversion program. For 


August 1, 1944 


®Complicated patterns and 

close centers are obtainable 

with the R-B Interchange- 
able Punch and Die. 


Buy More War Bonds 


more complete details of the R-B punch and die write for 
the R-B catalogue, or send in your layout problems to us. 


“41’S AN ALLIED PRODUCTI’... Allied Products Corporation and its divi- 
sions, Richard Brothers and Victor-Peninsular, in Detroit and Hillsdale, 
Michigan, also make: Sheet metal dies, from the largest to the smallest; 
plastic molds; jigs and fixtures; precision hardened and ground parts; and 
other special products. 


ALLIED PRODUCTS 


GC 2 Bio ce Fee Fe 
Executive Offices: 4646 Lawton Ave., Be Ts : Ban 
All four plants have now added a star fo their Army-Navy “E” pennants 
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A bus must have plenty of stamina to stand up under 
today’s rush of war workers anxious to reach their 
jobs or to return home after the day’s work is 


done. 


It must have bearings with plenty of stamina to 


withstand the shocks and loads of quick stops and 


BALL AND ROLLER BEARINGS 


starts in a stepped-up “on time” schedule. 


That’s why many bus owners have their mechanics 
use S35S{P Bearings for replacements ... why they 
have buses that run profitably year in and year out. 
The right bearing in the right place makes the 


difference. 5526 


SKF INDUSTRIES, INC. © FRONT ST. & ERIE AVE. © PHILADELPHIA 34, PA. 
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Felters Felt has long-lived resiliency . . . 


rrr! 








a || 


as feeds for bearing lubrications 


Because Felters Felt is resilient, it maintains close contact 
with bearings with an extreme minimum of friction. Its 
tough, fibrous structure resists wear and deterioration 
from grease, helps make it an ideal capillary agent for 
moving grease and oil to bearing surfaces. 





























as grit & mud seals for tractor bearings 


Resilient for adjustable fit, Felters Felt is easily formed 
to fit irregular housings. It is available in many thick- 
nesses and consistencies, and can be adapted to your 
design requirements, rather than building the design 
around the seal. 





























as a sealing against air-borne dust 


Packing strips of resilient Felters Felt prevent infiltration 
of dust around glass inserts in instrument cases and 
similar uses. There is a legion of uses for this felt that 
cuts without fraying, conforms to irregularities. You'll 
find a detailed description of many of these uses in our 
booklet, “Felt as a Design Material.” Send for a free 
copy today. The Felters Company, 210R South Street, 
Boston, Massachusetts. 




















in your post-war picture 
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The pressure of war hz igh d the power,of @ 1 S-, 
ands of horses into a few ®t ic feet of metal. And 
the harnessing of that power to the great bombers 


that daily are roaring to victory over Berlin and Truk 


ESTABLISHED 1919 
requires master engineering and precision manufac- 


ture. The MOTOR MOUNTS for some of Amet- Guibersou 


ica’s newest and largest bombers are being PRECISION BUILT 


produced in the completely modern plants =. | * Drop hammer parts of all 
kinds 

of the Guiberson Corporation. Care * Sheet metal assemblies 
* Flap track supports 

* Fire walls 





and precision in manufacture are the 


* Auxiliary seats 


heritage of every Guiberson built © Navigating seats 


aircraft part. : a 

* Cowling parts and assemblies 
* Exhaust manifolds 

* Intake manifolds 

® Gun windows or doublers 

* Inter-cylinder baffles 

* Gun nose boxes 

* Camera windows 

* Scoops 

* Ducts 

* High Altitude heating systems 
* Gasoline tanks 

* Hydraulic reservoirs 

* Collector rings 











> 


2 
VNG 0 r 


THE GUIBERSON CORPORATION 


GUIBERSON DIESEL ENGINE CORPORATION 
DALLAS H : H : TEXAS 
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THE FENN MANUFACTURING COMPANY 
HARTFORD ¢ CONNECTICUT 
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and available in a wide range of physical proper- 
ties. Any yield strength up to 90,000 Ib. per sq. in. 
can be consistently obtained. Adaptability to se- 
lective hardening permits hardness rating of 50 


Rockwell C and above. 


Replacing steel in varied applications, ArmaSteel 
has provided from 10 to 30 per cent better ma- 
chineability—reduced the amount of metal to be 
removed to a fraction of previous requirements— 
increased the number of parts finished per tool 
grind as much as 100%. Equally advantageous 
have been the results obtained in performance 
through such desirable characteristics as excellent 
bearing properties, good fatigue life, high damping 
capacity and the ability of the metal to take a 
mirror finish when polished. 


CAST FOR A INDUSTRY 





Reg. U. S. Pat. Off. 


SAGINAW MALLEABLE IRON bpivision of GENERAL MOTORS 


SAGINAW, MICHIGAN 
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* 
Design that part in 
A Steel* 
rmasree 
A versatile metal that cuts 
costs—improves performance 
First to define ArmaSteel: It is a highly machine- 
able metal, cast to conform closely to final shape, 


ARMASTEEL DIESEL PISTONS 
In actual use, ArmaSteel pistons 
have rolled up records of more 
than 1,000,000 miles of con- 
tinvous service .. . far Gnd away 
the best performance of any 
other materials used. 


ARMASTEEL AUTOMOTIVE 
CAMSHAFTS 


So ae ae 


In addition to the machining advantages that 
apply to all ArmaStee!l parts, the camshafts 
contribute to quiet car operation by their 
damping qualities. Selective hardening 
of cams is accomplished right on the ma- 
chining line with a production set-up. 


ARMASTEEL RECEIVER FOR .30 
CALIBER AUTOMATIC RIFLE 











Replace steel bar stock, ArmaSteet cut ma- 
chining'time from 16 hours to less than 2 hau, 


ARMASTEEL HYDRA-MATIC 
TRANSMISSION GEAR 
Use of ArmaSteel for transmission 
4 ‘ parts reduces machining require- 
Zi e/= ments, lessens tool wear and con- 
’  tributestosatistactory performance. 


WAR BONDS. 
SAVE AMERICAN LIVES 
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SOLVE YOUR 
REMOTE CONTROL 


problems 


with Sperry’s line of 


HYDRAULIC | 
REMOTE CONTROLS 


Ag featuring the famous EXACFOR-- 


(er; 





Sperry’s EXACTOR HYDRAULIC CONTROL My means of a flexible, 
unique, single-tube system, has solveg/hundreds of remote control 
problems for design engineers igefhany industries. 

With over 60,000 unitsgfow installed on marine, aviation and 
general industrial equsment geared to war's demands for depend- 
able, maintenang@tree operation, the EXACTOR HYDRAULIC CON- 
TROL is sqyifig thousands of dollars and hundreds of engineering 
hours §6r many of America’s top-notch designers in these fields. 

@Arccorate and self-contained, requiring no special engineering 
“to install and maintain, the EXACTOR HYDRAULIC CONTROL is 
well worth investigating if you have a control problem involving 
the accurate transmission of applied motion over distances up to 
200 feet. 
Sperry’s EXACTOR HYDRAULIC CONTROL is rated at 125 inch- 


SPERRY pounds torque in either direction or as high as 400 inch-pounds 


PRODUCTS in one direction. 
inc. 





WRITE FOR DESCRIPTIVE BULLETIN 78-E 












































DIESEL ENGINE CONTROL TEST STAND CONTROL MACHINE CONTROL 
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coating, the Udylite Corporation has been its foremost advocate and pioneer. 


Cadmium is a “‘natural’’ protective coating, inert to the ravages of the elements, highly ductile, resistant to abrasion 


and wear, and last but not least, beautiful to look at as well. ; 


Of course Cadmium is worthless without the knowledge and experience necessary for its successful application. 


Udylite has that “know how” gained through years of pioneering its use and thousands of dollars spent in develop- 


ing better, and still better equipment and processes for its application. 
CADMIUM BY UDYLITE is an eye-appealing protective coating warranting your investigation. 


Our years of experience and experimentation are a plus value which costs you nothing. 


1651 E. Grand Blwd., Detroit 11, Mich. 
Chicago 12 Long Island City 1. N. Y. Cleveland 
1943 Walnut Street 11-16 44th Drive 


4408 Carnegie Avs 
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ROLL FORMING EQUIPMENT 
That GROWS with 
YOUR NEEDS 


ODER roll forming machines are so de- 
signed that you can install units to exactly 
fit your current needs, and yet be very easily 
expanded as the volume or intricacy of your 
forming work increases. If a ten-stand ma- 
chine is too large for today’s production, 
Yoder engineers recommend that you install 
four or six roll stands on a base built for ten, 
then add forming rolls as your work calls for 
them—without interruption of produc- 
tion. Bases, drives and stands are made 
so that this plan works perfectly . . . and 
the original machine pays for all future 
additions by profitable operation. Let a 
Yoder man show you how this can be 
done in YOUR plant. 








The variety of forms produce- 
able on Yoder roll forming 
machines, and the simplicity 
of the forming units (above) 
are typical of Yoder produc- 
tion equipment, the basic idea 
of which is to “get it out with 
the least fuss, at minimum 
cost.”” At left is a unit set for 
simple roll forming with six 
rolistands, and expansion 
room for four more. 


Write for detailed information 
or our General Bulletin 


ENGINEERING 


oa 


MANUFACTURING 
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ABRASIVE COMPANY 


DIVISION OF SIMONDS SAW AND STEEL Co. 
TACONY & FRALEY STS., PHILADELPHIA. PA. + DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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INDUSTRY'S NEW SOURCE OF CONTROLLED POWER 


Fluid Power 


In synthetic rubber plants, Fluid Power helps pry the 
molecules apart and squeeze them into new combina- 
tions. Liquids and gases are measured, mixed and 
transformed to meet the exacting standards of 
chemical formulas. 

Fluid Power is transmitted through tubes. It helps 
to drive, control and regulate ...all the way through 
from the raw ingredients to the bouncing tire. 

Fluid Power is simple, dependable. And that’s an 
essential in the complex operations of rubber and 
chemical plants and modern oil refineries. Whether the 
job calls for precision timing or powerful, remote con- 
trol, Fluid Power does it efficiently—and without 
coddling! 

Where and how can Fluid Power be put to work for 
you? The applications are limitless. A Parker engineer 
will be glad to discuss your problem with you. 





fay YOUR SERVICE...FLUID POWER meneame’ 


Solving power and control problems... engineering . new 
Fluid Power systems is the day-to-day job of Parker engi- 
neérs. In the marine, railroad, petroleum, Diesel, refriger- 
ator and machine tool and other industries, they are develop- 
ing new and interesting applications which you should know 
about. Ask a Parker engineer, or write direct to The Parker 


Appliance Company, 17325 Euclid Ave., Cleveland 12, Ohio. 
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y iS A matter of 


policy with STRONGHOLD that all 
orders or inquiries pertaining to 
fastening products are of EQUAL 
IMPORTANCE, regardless of the 
size of the order or the size of the 
company from which it comes. 

STRONGHOLD serves many of 
America's industrial giants whose 
use of fasteners run into astronom- 
ical figures. It also serves, with 
equal promptness and concern, 
thousands of smaller companies 
whose use of fasteners is limited — 
but equally important in the con- 
struction of the products they make. 


We welcome your inquiries for sam- 
ples or prices of either standard or 
special screw products. You willhear 
from us promptly. 

U's faster to 

Call WHitehall 4680 


MANUFACTURERS 


SCREW PRODUCTS 
201 W. Hubbard St. Chicago 10, Ill. 

















PROVED IN AMERICAS WESTERN DESERT 


it lthed Me 


No one could have foreseen that tractors operat- 
ing in America’s western desert would help win 
the battle of the Sahara. But in desert war you 
fight an enemy common to every desert—dust 
and sand. 


It was fine, cutting grains of sand collecting in 
the distributors of military vehicles that caused 
dangerous delays to the Allies. Then American 
engineering came up with an answer—the dust 


to keep tractors working in the arid lands of the 
west. Allied tanks thus equipped . . . distributors 
free of dust . . . manned by “desert rats’”’ of the 
United Nations’ African Force rumbled to victory. 


Today, Auto-Lite’s dust proof distributor is 
standard equipment on many military vehicles. 
It is one more proof that the name Auto - Lite 
means precision manufacturing. 


THE ELECTRIC AUTO-LITE COMPANY 





Serine 


proof distributor originally designed by Auto-Lite SARNIA, ONT. TOLEDO 1, OHIO 


TUNE IN AUTO-LITE'S GREAT RADIO SHOW “EVERYTHING FOR THE BOYS” —EVERY TUESDAY NIGHT—NBC NETWORK 


SPARK PLUGS + STARTING 
Ba - LIGHTING IGNITION 
BATTERIES + WIRE & CABLE 
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QUARTER 


TURN LOCKS OR UNLOCKS 


Designed in answer to the aircraft indus- 
try's urgent need for quick easy operation 
of doors and access panels . . . millions of 
Camloc fasteners today serve round the 


world. 


Camloc designs fasteners to fit precise 
needs. Whether you plan to make radios 
or vacuum cleaners, automobiles or wash- 
ing machines, you'll find Camloc has much 
to offer. For the accumulated knowledge 
and intensive experience that solved air- 


craft's fastener problem is at your service. 


CAMLOC FASTENER CORP. 
420 Lexington Avenue, New York 17, N.Y. 


Designers and Manufacturers 


gm Lor 
SPEED FASTENERS 


COPYR. 1943, Camloc Fastener Corp, 
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THERE’S NO PRIORITY 
ON IDEAS! 


@ Here's Your Metal for Post-War products... 

No matter what products you are planning to make 
for the post-war era, from heavy. machinery to house- 
hold utility articles, there are component parts which 
can be made better, faster, cheaper—with OH 38. 

It’s an aluminum alloy—easily machinable—easy on 
tools—holds threads without stripping—weighs .106 
pounds per cubic inch—elongation 2% to 4%—non- 
corrosive, non-oxidizing, non-magnetic—does not re- 
quire heat treatment—polishes to silver mirror bril- 
liancy—takes chrome, nickel or tin plating—may be 
annodized—many other manufacturing advantages. 

OH 38 has proven itself with 5 years use in hundreds 
of plants and it’s used only in castings by Hedstrom, 


Send for complete 
technical information 





oe ema =eh: pithy eet : 
W. HEDSTROM CORP. 
486 4 West Division St., Phone Columbus 3667, Chicago, III. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings 
nplete Mechanical Assemblies and Models to Specifications 
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“We cut down the size of our 
gift boxes and standard packages 
to effect an over-all saving of 
approximately 25% of the paper 


A LEADING COSMETICS MANUFACTURER REPORTS: 


all die-cuts, as well as steps, 
shelves and secondary planes. 
We also folded all displays in 
half to save more than 50% of 










and cardboard; standardized our the paper and paperboard nor- 
window displays and eliminated _— mally used.” 










A BIG PLATE GLASS COMPANY REPORTS: 


“Our 1944 Color Book was reduced in size and quantity, resulting in 
a paper saving of 136,000 pounds. Our Color Cards, of which four or 
five million are used annually, were reduced in size at an 
approximate reduction of 50% in paper tonnage. We have 
eliminated our Dealer Sales Portfolio. Our Color 








Book has become a ‘self mailer,’ eliminating 


need for envelopes.” 











The quotations used in this advertisement are from 
responses to the A. N. A. Committee of Paper Saving. 


ONE OF THE TOP LIFE INSURANCE 


COMPANIES REPORTS: 


“In 1944 we will continue to specify lighter 

weights of paper wherever possible and take 

all possible steps further to reduce paper 

tonnage. We are instructing our field offices 

to scrutinize carefully all requests for printed 
material and to disapprove all requests for quan- 
tities that appear excessive.” ’ 










“In advertising and promotion 
we are using about 30% of the 
amount of printing and paper 


A FAMOUS ADDING MACHINE COMPANY REPORTS: 


about 2/3 saving. However, 
further savings will be effected 
whenever possible this year as 


_ 
Smnrconeeaeirinera 
oan s 





SS 
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used in 1941 —that represents last.” 

















USE LESS—SAVE ALL WASTE PAPER! 


This advertisement contributed by this publication and prepared by, the War Advertising 
Council in cooperation with the War Production Board and the Office of War Information. 
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STRONGER! 
LIGHTER! 











LYON-Raymond 
Hydraulic 
HIGH-LIFT TRUCK 


Welded tubular stee] con- 


struction gives the new 
LYON-Raymond High-Lift 
Hydraulic Truck excep- 


tional lightness, rigidity and 
sturdiness. Lifts 1000 Ibs. 
from 6” to 48”. Fractional 
accuracy permits exact 
levelling. It starts and rolls 
easily on Timken bearings. 
Can be steered handily into 
any space that will accom- 
modate its width. Double 
floor lock prevents move- 
ment of truck—an impor- 
tant safety feature. Ideal 
for placing tote boxes, set- 
ting heavy work in lathes, 
picking up, transporting and 
positioning heavy pieces. 
Handles most skid loads as 
easily as a low-type lift 
truck. 


WRITE TODAY FOR 
ILLUSTRATED FOLDER 
NO. 136 























LYON-Raymond 


CORPORATION 









366 Madison St., Greene, NY. 


Plant Clearance 


For Reconversion 
(Continued from page 18) 


plants will be required, and Govern- 
ment will know from this informa- 
tion whether additional storage build- 
ings must be erected to house unused 
machines, equipment and materials. 
Procurement agencies and WPB are 
responsible. 
7.—CURRENT INVENTORIES 
Reduce current inventories. Better 
distribution of surpluses now, and re- 
duction of the amount of materials and 
parts in plants, and in process, will 
help to reduce the amount which will 
be on hand at the time of termination. 
In many cases such reduction can be 
made only when the manufacturer 
knows in advance regarding cutbacks 
and terminations. 

It has recently been announced 
that the Army is preparing data on 
future supply requirements, and a 
timetable for cancellations and cut- 
backs. Such information is being 
made available to WPB soon. (Mr. 
Byrnes, June 12, 1944.) “This should 
be available to manufacturers at 


the earliest possible date so they 
can properly relate their manufac- 
turing to the supply picture. OWM, 


procurement agencies and WPB are 
responsible groups. 
8.—SCRAPPING OF PARTS 

Decide now about parts and mate- 
rial. What semi-finished products 
(parts-in-process) will be scrapped? 
Will it be more economical to finish 
the parts for some use or to scrap them 
immediately? 

No policy set on this, so procedures 
remain undeveloped. However, the 
problme will arise in every plant, so 
policies are essential. This is a pro- 
curement agency responsibility. 

9.—ALLOCATING STORAGE SPACE 
Storage space. Allocate storage 

space in advance according to each 
contractor’s requirements. Some ware- 
house facilities may have to be built. 
Decide now what materials and equip- 
ment can be stored out-of-doors. 

Some surveys have been made by 
the services. Col. J. J. O’Brien heads 
up OWM committee on this. (The 
Automotive Council for War Produc- 
tion is surveying the machine tool 
situation in the automotive industry 
to obtain indication of the size of the 
storage problem.) 

10.—DECISIONS ON SCRAPPING 
Make scrapping decisions on the 

spot. Fortify officials with information 
on prices, values, usability, and techni- 
cal aspects. Reinforce them with au- 
thoritative superiors on salvage boards, 
but insist that the decision to scrap ma- 
chines, material or products must be 
made as soon as the facts are clear. 
This point cannot be over-emphasized. 
Prompt and courageous decisions on 
what should be scrapped could wipe out 
a major part of the plant clearance 
problem. 





Growing tendency is for the con- | 





The best “soft” ham- 

} mers and mallets are 
R \ rawhide—tough, resil- 
“~"—™ jent, long-lasting, C/R 
mechanical rawhide. 

They strike effective blows 
without battering or marring 

. . . Without fatiguing re-coil. 
They hold their true striking 
surfaces. Sizes and weights 
for every need. Hammers are 
malleable iron with replace- 
able C/R Rawhide insert faces. 


Write for Catalog Sheets. 


eHICAG wfrucnideres MFG. 


CHICAGO ie 


= ELSTON AVE.. 
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AGAIN, and AGAIN, and AGAIN this one-minute operation will restore 
the CLUTCH HEAD Type “‘A”’ Bit to its original efficiency. Contrast the 
elimination of cost and delay attained by this simple application of 
the end surface to a grinding wheel...as against the expense and 
bother of “‘back-to-the-factory”’ shipment of bits for recondition- 
ing. Consider also, the rugged structure of this Type “A” Bit... 
a factor that enables it to deliver a longer uninterrupted spell 
of service on the Line between reconditioning grindings. The 
definitely longer total life of CLUTCH HEAD Type ‘“‘A’’ Drivers is an 
economy item that has a direct bearing on final production costs. 


CLUTCH HEAD offers seven major features that contribute to 
faster, safer, and lower-cost production and service. You may ex- 
amine and test these features right at your own desk. Ask us to 
mail you sample of this Type “‘A”’ Bit along with package assort- 
ment of CLUTCH HEAD Screws and illustrated Brochure. You 
will discover why CLUTCH HEAD is The Screw That Sells Itself. 


This is the only modern 
screw that may be operated 
with the ordinary type screw- 
driver; even with a piece of 
flattened steel rod in emer- 
gency ... so important in 
simplifying field problems in 
war and peacetime service. 


Note the straight- walled 
Clutch matched by the 
straight sidesof the Driver. No 
tapered entry to create ride- 
out tendency. Noend pressure 
required. This means elimi- 
nation of fatigue factor for 
sustained high production. 
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UNITED SCREW AND BOLT CORPORATION 


CHICAGO CLEVELAND NEW YORK 
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THE SKILL 


OF THE BUILDER 
Needs No Praise 


No one had to proclaim the merits of the 
man who built the incredibly beautiful Taj 
Mahal of India. The building itself is a mon- 
ument to his’ incomparable skill. 


Nor need any one in the Layne Organiza- 
tion preach the superior merits of Layne 
Water Systems or of Layne High Efficiency 
Pumps. They need only to point to any of 
many thousands now in operation and say— 
“go and see for yourself.’ This long used 
policy places all responsibility directly upon 
the product itself. 


Each Layne Water System is a “tailored 
to fit" job. The size of motor, casing, shaft- 
ing, bearings, pump bowls and screen mesh 
are determined by the actual physical and 
operating conditions of each installation. 


The finished product is delivered—"in 
operation"—producing the stipulated quan- 
tity of water. Layne Companies are located 
throughout the territory served. This insures 
prompt and efficient attention when adjust- 
ments, servicing or repairs are required. 


For literature, catalogs, etc., address Layne 
& Bowler, Inc., General Offices, Memphis 8, 
Tenn. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. Layne-Atlantic Co. Norfolk, 
Va * Layne-Central Co Memphis Tenn . 
Layne-Northern Co., Mishawaka, Ind 
Louisiana Co., Lake Charles, La * Louisiana 
NV [0., Monroe, La. * Layne-New York Co 
New York City * Layne-Northwest Co Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 


* Layne-Texas Co. Houston, Texas * Layne 
Western Co., Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis. Minn. * Interna 


tional Water Supply Ltd London, Ontario, Canada 





WELL WATER SYSTEMS 
DEEP WELL PUMPS 


BUILDERS OF WELL WATER SYSTEMS 
FOR INDUSTRIES AND MUNICIPALITIES 
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tracting officer to declare property 
surplus and transfer to Reconstruc- 
tion Finance Corp. rather than exer- 
cise his responsibility in these cases. 
This results in extra loss of time be- 
cause goods are stored, case restud- 
ied, new decisions sought, and the 
procedures of termination are use- 
lessly jammed with repetitive work. 
So far, there is no control over this 
in Government agencies. 


11.—SPECIFICATIONS 

Establish specifications for storing 
Government-owned property  out-of- 
doors. Need for out-of-doors storage 
should be squarely faced now. (When 
conversion to war work was underway, 
industry shoved its special-purpose au- 
tomotive machines into the open. Manu- 
facturers attempted to protect the 
equipment with grease and waterproof 
paper but, because of fire hazard, many 
had to remove the protection.) Check 
up now on standards for indoor storage. 

No satisfactory standards are laid 
down for out-of-doors storage of 
Government property. Indoor stor- 
age specifications are incomplete and 
not widely known. This is a respon- 
sibility of procurement and disposal 
agencies. 

12.—READJUSTING SCHEDUBES 
When everything possible has been 

done to prepare for prompt clearance 
of plants, it is time to re-gage the 
size of the remaining job and fit it in 
anew with the reconversion timetable. 
Keep at the job of scaling down the 
problem and saving time. The Gov- 
ernment representative’s objective 
should be to help the contractor re- 
duce the 30 days (estimated) period 
for inventory work, and eliminate the 
60 day wait, or most of it. 

Advance work has not yet reached 
this stage. Each agency, but par- 
ticularly procurement and disposal 
agencies, is responsible. 


13.—SUBCONTRACTING PLANTS 
Complete a similar pre-clearance job 
down through the subcontracting levels. 
This is not yet being done but 
should be occupying the attention of 
contracting officers today. 





Gabriel Production 
(Continued from page 25) 


virtually endless. It is difficult to es- 
timate the actual number of sizes that 
can be produced, since their number is 
legion. For example, the sizes made 
here range from a minimum of % in. 
in diameter to a maximum of 15 in. in 
diameter. However, each machine is 
capable of adjustment to produce tub- 
ing in fractional increments within its 
maximum range. Actually the user 
can get any size between the limits of 
% to 15 in. in diameter. 

Another important phase of Inter- 
national’s business is the manufacture 
of gasoline and oil hose couplings for 
both rubber and metal hose. 

















BUTTON 


You can reduce fluorescent 
lighting maintenance to the 
simple operation of pressing a 
reset button before relamping. 
With G-E Watch Dogs, it’s no 
longer necessary to make fre- 
quent starter replacements. 
There’s no “know how” needed. 
Just press the button and insert 
a new lamp. It’s so easy anyone 
can do the job. 

And that’s not the only reason 
why fluorescent users are instal- 
ling G-E Watch Dog Starters. 
These starters eliminate annoy- 
ing blink and flicker, safeguard 
ballasts, conserve current and 
can outlast five ordinary start- 
ers. Switch to G-E Watch Dogs 
and begin to enjoy economical 
and efficient lighting service. 


Here's a booklet that tells how to use 
fluorescent accessories for best light- 
ing results. Your free copy is wait- 
ing. Write to Section G 841-103, Ap- 
pliance and Merchandise Dept., Gen- 
eral Electric Co., Bridgeport, Conn. 


Hear the Genera 


EWT, CBS. 


GENERAL 4% ELECTRIC 
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Electric radio pro 
grams; ‘‘The G-E Al 
Girl Orchestra’’ Sun 
day 10 P.M. EWT 
NBC, “‘The World 
Today'’ news every 
weekday 6:45 P.M 


BUY WAR BONDS 
AND KEEP THEM 
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BETTER MACHINE TOOLS = GREATER PRODUCTIVITY 
GREATER PRODUCTIVITY = INCREASED PROSPERITY 


LEY 


MACHINE & FOUNDRY CORPORATION 
SOUTH BEND 23, INDIANA 














WATERPROOF 


WEATHER 
STRIPPING 


PASSENGER 
COMFORT 


We also supply fire-resistant seat cov- 
ering—quality upholstery — for trans- 
port planes. 














Established 1837 


BRIDGEPORT FABRICS, INC. 
BRIDGEPORT CONN. 


UPHOLSTERY CLOTH “4 NARROW FABRICS 
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“A _ ACCA Being Reorganized 
(Continued from page 44) 
Better Job 


of the Contract Termination Unit in 
More Washington and Dayton. The Termin- 
ation Unit reports the industry’s views 
Safel Done to the military and government agen- 
y cies and keeps the industry informed 
on the latest developments. The work 
of the Termination Unit is co-ordinated 
by the Chamber management and 
supervised by a new Contract Termina- 
tion Committee composed of the chief 
company executives responsible for 
termination supervision. 

The committee structure of the 

Chamber has been simplified and the 
number of committees has been greatly 
reduced. The following committees of 
the Aircraft Manufacturers Council 
have been authorized: 

Contract Termination; Accounting; 
ee ee ee ~ Surplus Aircraft, aircraft Engines & 
same time, more safely, save crane and sling r ge Components; National Defense; Com- 
crew time, save floor space. It's stronger, rs , mercial Aviation; Research and Statis- 
better welding, too—uniformly stronger joints a , : ° . ‘ 
and smoother, neater fillets and beads which ay ‘ tics; Public Relations, and Industrial 
eliminate excessive grinding. Permit you to .. oo Relations. 
make downhand welds on ali sides, surfaces ” . . “a 
ond angles with a single setup, to use large " W gz4 ‘ ‘Re In addition there will be the follow- 
sae? tiie cates ee fare eae ee. .% — ; f ing committees of the Aeronautical 
for height. C-F Positioners are provided in 33 4 2 Chamber, as distinguished from the 


capacities to 30,000 Ibs. Hand or push-buttons Aircraft Manufacturers Council: 
control operation Table rotation from 0 


R.P.M. up. Pedestal or boom mounted to give + ep ‘ gy +s 9 Airplane Technical; Engine Tech- 
maximum floor and working clearance nical; Propeller Technical; Accessory 
Write for Bulletin WP-22 . : _ and Equipment Technical; Traffic, and 
CULLEN - FRIESTEDT COMPANY —— Finance. Committees will meet re- 
: t ~ — gionally wherever possible. 
1322 So. Kilbourn Ave. Chicago 23, Ill. ——— rie , 

















RUBYFLUID 


The Flux That Makes 
Soldering Easier, Faster 





We make a special flux 
perfected for soldering 
STAINLESS STEEL, no 


Rubyfluid high heat or special 


SOLDERING PASTE equipment needed; there=—rr-< 
ca cei discolora- 

Rubyfluid takes the fuss, failures 
Fast Acting and objectionable fumes out of 
soldering. Easy to use, it is fast 
acting in conditioning metals so 
that solder bites hard and holds 
fast, making a strong and neat 
union. You'll like the way Ruby- 
fluid works. Made in liquid or 
paste, to suit your preference. 


‘oti d tell us Ask your jobb ite us di 
k cription an \ sk your jobber or write us direct. 
Pyor drawings and des anes snforma- 


lis av : a 
whether a model is + confidence. Write to The RUBY CHEMICAL CO. 


tion treated in strictes 
NEW PRODUCTS DIVISION 


in DESIGNERS FOR 
“jo INDUSTRY, INC. 


2915 DETROIT AVENUE + Dept. A-6 + CLEVELAND 13, OHIO 


Flux-in 
paste or in 
liquid form 
to suit your 
preference 
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PEERLESS Saws 


SAE 1050 Billets at 7 sq. in. 
and More per Minute! 


now oe 
~ i = ~ 2 


Bp 


” Peerless Hydra-Cut in Forge Shop of Oi! City Brass Works, Beaumont, Texas. 


Precision sawing at higher speeds, with longer 
blade life and no surface hardening, results from 
the use of Peerless Hydra-Cut Metal Sawing 
Machines. Taking as little as 1/16” of material 
for the cut, Peerless gives you more usable parts 
per billet, bar or tube. The blade is good for 
2,000 sq. in. As little as .005 need be allowed 
for finishing. 





Even when cutting tubing or pipe, there’s no 
hogging, less waste, less blade wear. This 
smooth, vibrationless sawing at higher speeds 
is due to the massive Four-Sided Saw-Frame 
that is a patented Peerless feature. Straight cuts 
are assured. No run-outs! It pays to lay out 
your work for a Peerless Hydra-Cut and relieve 
the load on higher priced machines. Mail the 

coupon for full details. 


Only PEERLESS Has 
The FOUR - SIDED 
SAW - FRAME 


Massive Four-Sided Saw - 

Frame surrounds blade and 

the work, permitting bear- 

ings above and below Saw 
Blade. Saw-Frame reciprocates on ground ways. Back- 
ing-plate permits extremely heavy feed pressure on 
cutting stroke without bowing, also assures positive 
clearance of blade on return stroke. Heavy arch sup- 
ports all frame and houses dual feed cylinders. 


- 


(PEERLESS || 


MACHINE COMPANY 


Dept. AM-844 

C] Mail catalog on Hydra-Cut Saw for High Production Cutting 
[] Mail catalog covering Vertical Type used for Die Block Work 
[] Mail catalog on Mechanical Type Saw for production cutting 
C} Mail catalog on general utility and maintenance Saws 


2029 EA 
a Comisbar. 2... wh isin acaba sendin e 
Cc L . , 102nd ST. ees : 


5. 


Serett. 


SOHIO 


City 
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ENGINEERED FOR YOU 


OR perfect cleaning of stampings, 
punchings, deep draws, machined cast- 
ings, screw machine products use Blakeslee 
engineered-for-you metal parts washers 
and degreasers. Blakeslee equipment 
makes it possible to speed up painting, 
7 assembly, plating, finishing, and, after 
“B 1A CO $ ov. baggy ee polishing, forming, 
‘ . e a survey of your plant 
seatasine SOLVENTS without obligation and submit proposals 


to help you speed pro- Photo: Blakeslee 
AD ND BELT. lee. duction. Write for chine for 165 mm. 


free information. previa pm ge a wl 


ADE TO SEDER DON 


Bessa 


spiral bevel | < | ‘7 CONTACTS 
































herringbor® 


..for minimum 
maintenance work! | 


The attributes of Tungsten metal—extreme hardness, resis- 
tance to oxidation, relative immunity to pitting and arcing 
and extreme conductivity—assure a perfect contact medium. 


When METROLOY Tungsten contacts are specified mainte- 
nance, filing, dressing, etc. become negligible factors while 
service and equipment tieups, through contact failure, are 
eliminated. 


a 


Behind Fairfield's Gears is a multiple assurance of the ac- 





curacy universally demanded of gears. Fairfield has been 
making fine gears for more than 25 years — for leading 
manufacturers of industrial, agricultural and transportation 
equipment. Modern and complete facilities for processing 
and testing gears characterize the Fairfield plant. Technical 
skill marks the engineers and craftsmen. By familiarizing 
yourself with Fairfield’s gear making and engineering 
services you will learn of the advantages offered. 


' FAIRFIELD MANUFACTURING CO. 
319 S. Earl Avenue Lafayette, Ind. 








HARDNESS TESTING 


The STANDARD SCLEROSCOPE (Now 
highly Improved) for more than twenty 
years has made good and is stil] used for 
doing the world’s hard work in testing. 
In general use for specifications pur- 
poses. Simple, Sturdy, Comparatively 
Inexpensive. Illustrated bulletins free. 
FOR QUALITATIVE AND QUANTITA. 
TIVE HARDNESS MEASUREMENT, 
under Static Pressure, the MONOTRON 
is the only machine now available. Oper- 
ative up to over 2000 Diamond Brinell. 
Avoids errors due to spring in test 
pieces. Takes readings with the load on, 
avoiding reversal lash errors. No setting 
to zero. Operates at highest Speed. Has 
solved many old laboratory and shop 
problems. We also make the Durometer 
for testing the hardness of rubber. 
Comprehensive bulletins free. 


THE SHORE INSTRUMENT & MFG. CO. 
Vam Wyek Ave. and Cari] St., Jamaica, New York, N. Y. 
Agents in all Foreign Countries 








W hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


METROLOY Tungsten Contacts are a designed-in feature of 
dependable apparatus and equipment everywhere. 


Metroloy Company, 55 E. Alpine Street, Newark 5, N, J. 


INVENTORS! 


referably pat- 


speck t, p 
seek jalized equipment, YP 
pare in Aircraft, Automotive, and Building 


cts 
Trade Fields; also * established pe fee 
for development and production A aaa 
ciated companies of the Simmones 


throughout the world. 


SIMMONDS **050 


AEROCESSORIES, Inc. N.Y. 
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AUTOMOTIVE and AVIATION 


ENGINE COOLING RADIATORS 


OiL COOLERS 


THE G&O MANUFACTURING CO. 
NEW HAVEN CONNECTICUT 














MORE POWER 
LESS WEIGHT 


crnos a Ye H.P. 
MILLS a 

DEBURRS 35,000 R. P. M. 
ENGRAVES 
POLISHES 
FINISHES 35 oz. 


Weighs only 


e Extra power and Se 
higher speeds for fast- 
er, smoother work on 


Send 


steel, non-ferrous metals, . 
plastics, and most other \3 
materials. Speeds up to \) FOR THIS HELPFUL 


35,000 r.p.m. wnder load 

reduce frictional wear on 
mounted wheels and cutters 
through lower operating pressure - 


by as much as 50%. 
STREAMLINED PLASTIC CASE 


Practically indestructible case fits the hand 
and mounts in stand, vise, or lathe. Guaranteed 
shockproof on AC or DC without ground wire. 
For close jobs attach COOLFLEX Flexible 
Shaft which extends full power and speed to 
9-oz. cool-running handpiece. 


PRECISE PRODUCTS COMPANY 
1344 CLARK ST. + RACINE, WIS. 


16-PAGE BOOKLET 
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[ HAND-FORGING OPERATION 
+ HOT-WOUND SPRING 


e.. IT OLD.. call it new. . it’s still the 
same craftsmanship instinct that knows how to coil hot 
bars and rods. . . utilizing modern mechanical methods 
to the fullest, yet often relying on manual dexterity for 
ease of manufacture. Contrast this weighty work with 
fine spring wire or flat steel, fed through high-speed 
automatic machines, delicately adjusted to precision 
limits. This is the spring business—as practiced at 
Gibson‘’s—so versatile that any force desired can be 
translated into shapes of resilient energy, controlled 
power. Long years have been spent investigating 
spring behavior under all conditions—yet this knowl- 
edge is available to you instantly—by consulting 
Gibson engineers when you need springs. 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 
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NNINGHAM Co. 
AFETY STEEL STAMPS 











Our large, modern plant is 
tooled-up to take care of 
your Gear orders whether 
large or small—any quan- 
tity—any material—any {| 
size. We also produce § 


Silent Chain Drives. 


We are noted for our 
precision workmanship, 
minute inspection, quality 
and dependable service. 





>) P.S. We maintain a large, preci- 

5 sion surface grinding department 
and con offer you time on our 
production machines. Ask for & 
details. 





INDUSTRIAL GEAR MFG. CO. 


4518 VAN BUREN STREET CHICAGO 24, ILLINOIS 





Sprockets for Roller and 5am 




















INDIA NOW and POST-WAR 


To manufacturers of aircraft, aero engines, aeronautical equip- 
ment, accessories including aviation, radio, aerodrome lighting and 
kindred lines The Asian Air Associates—a Company well-founded 
and financially sound—cre prepared to consider the exclusive 
agency for or sub-licences to manufacture—their manufactures in 
British India. The Asian Air Associates are planning a chain of 
maintenance stations at the major air ports in India which places 
them in an unique position to represent Air Lines and undertake 








the maintenance of circraft. 


Bank and other references submitted. 


Communicate direct to: 


THE ASIAN AIR ASSOCIATES 


Wavell House, 15 Graham Road, Ballard Estate, Fort, Bombay 
































Cortrtlled Keebler 


MANUFACTURED TO YOUR SPECIFICATIONS 


New techniques developed to meet the exacting demands 
of war will later be available to improve commercial 
products. We will be glad to help now in solving the 
rubber problems for your developments of tomorrow. 


Le Augales 


Loo DAR 
Ae IRE 


7500 East Gage Avenue « Los Angeles 1, California 








PREPARE FOR A BETTER JOB NOW 


Become a Specialist in Essential Industry 


“SUGGESTED SHOP PROBLEMS” 
AN UP-TO-DATE MANUAL 


J. Abundant with practical shop ideas 
: for defense contract jobs, aircraft main- 
tenance, sheet metal replacement parts, 
machine shop bench hand work on work- 
ing fixtures, and other useful data on 
BLUE PRINT READING, sheet metal 
drafting, layouts, pattern making, pre 
cision hand filing, assembly, riveting, etc. 
An Indispensable Reference Guide for many shop uses 
and a full year’s practice course compiled into this prac- 
tical manual. 


im SUGGESTED }) 
im SHOP “PROBLEMS. 1/0 


FOR 
HAND SKILL PRACTICE 


M AIRCRAFT Ano 
SPC ALIZES 


SHECT METAL WORK 





Shipped postpaid at $3.75 
I. D. WHITE 


Dept. 17; P.O. Box 142, Flatbush Station, Brooklyn 26, N. Y 
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Do You Need 


Trained 
Help? 


For 40 years we have been training and 
placing men for repair, maintenance, instal- 
lation and operation of DIESEL and other 
internal combustion engines. Write and tell 
us about the jobs you have open. Whether 
in immediate need of help or not, register- 
ing your company with our Placement Service 
gives you first choice of available National 
trained men in your vicinity. 


NATIONAL SCHOOLS 


Established 1905 


4000 South Figueroa Street, Los Angeles 37, Caltfornia 















Sinan J 


Fins, rudders 
and ailerons 
come off the 
production 
lines at Mercury with 
clock-like precision,due 
toMercury” know how” 
acquired in 24 years 
of building airplanes 
and airplane parts. 


MERCURY AIRCRAFT INC. 


AIRCRAFT SURFACES * FUEL TANKS 











a 


PARTS * ACCESSORIES 


at The Cradle 
HAMMONDSPORT 


Auction 
NEW YORK 


lugust 1, 1944 















“INFRA-RED" 


: Cuts Drying Time 100% 
; Reduces Gas Cost 25% 


The Brundage Company, like all Burdett “Infra-Red 
Principle’ Gas Burner users testify to unbelievable 
savings. Here's what they say: “—jobs we used to 
leave in the oven 30 minutes we are now getting a 
satisfactory baking job done in 15 minutes”. and 
“Checking our gas bills for the last six months, we 
find that they are 25% less than any monthly bill 
previous’. Investigate this revolutionary heat process 


in connection with your requirements. 
1 


Re 


Burdett Burners 
Demonstrated 
at the 
Metal Congress 





Complete information on request. 
\ \ + | ae 


fy, 17 NORTH LOOMIS STREET, CHICAGO 7, ILLINOIS 
MANUFACTURING CO. 


Gnfria hed Gas Humers 
/ 








@ ORTHO-Helix Springs have set new standards 
of excellence in accurately controlling the 
direction of force. Ortho-Helix Springs seat 
valves evenly and eliminate uneven wear on valve 
guides and valve stems. A demonstration test 
with a Helixometer will prove their extra value. 


Your inquiry is invited. 


American Coil Spring Co. 
MUSKEGON, MICHIGAN 
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A Single Length Fits Hundreds of Diameter Sizes 


CENTRAL 


Universal 
HOSE CLAMPS 


For FREE sample 
and prices, write to 


This powerful, universal clamp is available 
in any desired length, to accommodate any 
range of diameter sizes. Ideal for both pro- 
luction and service needs Costs Less... 
Easier to Use 


CENTRAL EQUIPMENT co. 


900 SOUTH WABASH AVE., CHICAGO 5, ILL. 











LEADING THE 
INDUSTRY IN 
CARBIDE TOOLS 
SINCE 18930 


TANTUNG 


Ev miiiih 
CUTTING TOOLS 


RAMET i 


VASCOLOY RAMET CORP. NORTH CHICAGO, ILLINOIS 
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DEVELOPMENT ENGINEER—IF YOU ARE FAMILIAR WITH 
DIESEL RESEARCH AND DEVELOPMENT, A LEADING 
ILLINOIS DIESEL EQUIPMENT COMPANY HAS AN UNUSUAL 
OPENING FOR YOU IN ITS ENGINEERING RESEARCH 
DEPARTMENT. ATTRACTIVE, PERMANENT PROPOSI- 
TION FOR THE RIGHT MAN. WRITE FULLY, OUTLINING 
YOUR QUALIFICATIONS AND EXPERIENCE. ADDRESS 
BOX 44, AUTOMOTIVE AND AVIATION INDUSTRIES, 
CHESTNUT AND 56TH, PHILADELPHIA 39, PA. 


DRAFTSMAN — LEADING MID- WEST MANU FACTURER IN 
DIESEL EQUIPMENT FIELD HAS AN ATTRACTIVE IMME- 
DIATE OPENING FOR AN EXPERIENCED Seg tee 
LAYOUT MAN AND CHECKER. PERMANENT CONNE 
TION, GOOD SALARY BRIGHT POST-WAR FUTU RE. 
GIVE EXPERIENCE AND FULL PARTICULARS IN FIRST 
LETTER. ADDRESS BOX 43, AUTOMOTIVE AND AVIATION 
INDUSTRIES, CHESTNUT AND 56TH, PHILADELPHIA 
39, PA. 








SALES ENGINEER 
A MECHANICAL ENGINEER, WITH 14 YEARS SALES EX- 
PERIENCE AND WELL ACQUAINTED IN THE AUTOMO- 
TIVE AND AIRCRAFT FIELD, WILL BE AVAILABLE SEP- 
TEMBER 15TH 
1 CAN HANDLE 
TRICAL OR CHEMICAI 


PRODUCTS OF A MECHANICAL, ELEC- 
NATURE. AM 41 AND HAVE DE- 
CIDED MANAGERIAL POSSIBILITIES. WOULD LIKE TO 
HEADQUARTER IN DETROIT 

BOX NO. 42, C/O CHILTON COMPANY, 1015 
BLDG., DETROIT 2, MICH. 

Manufacturer's Representative, Missouri and Kansas, wants 
equipment, supplies and specialized items for automotive and in- 
dustrial jobbers. Well established in territory. Write George D. 
Heath, 3734 Askew, Kansas City, Mo. 


STEPHENSON 








WANTED ENGINEERING SALES REPRESENTATIVE, 
LEADING MIDDLE-WEST MANUFACTURER OF AIR COM- 
P RE SSORS HAS CHOICE TERRITORIES OPEN. ENGINEER- 
ING AND SALES EXPERIENCE ESSENTIAL. COLLEGE DE- 
GREE NOT uae ESSARY COMPARATIVELY SMALL FIRM, 
T A REAL OPPORTUNITY FOR A PROSPEROUS FUTURE. 
I 

I 


‘ 


"LY FU LLY. STATE TRAINING, EDUCATION, AND EX- 

tIENCE REPLIES CONFIDENTIAL. WRITE BOX 40, 
TOMOTIVE & AVIATION INDUSTRIES, CHESTNUT AND 

56TH STREET, PHILADELPHIA 39, PENNSYLVANIA. 

REPRESENTATION IN DETROIT AREA WANTED 

BY ENGINEERING CONCERN HAVING FACILITIES TO SELL, 

STOCK AND SERVICE PRODUCT. REPLY TO PRODUCTION 

SALES, 1211 MARYLAND AVE., DETROIT 30, MICH. 


B 
R 
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R 
U 
E 
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WANTED: SERV ICE FRAVELLER to cover service matters 
with distributors on new Hydraulic Brake Boosters and other 
Automotive Equipment Excellent position with good future 
assured. Box 39, Chilton Company, Chestnut & 56th Streets, 
Philadelphia 39, Pa 

















TOOLS—DIES—JIGS—FIXTURES 
PRODUCTION JOB WORK—STAMPINGS 


We cre equipped to render complete 
service 'from design to production. 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. Phone Main 3084 
Rockford, IMinois 

















AVIATION 
MIRRORS 


WRITE FOR LITERATURE 


YANKEE METAL PRODUCTS CORP. . 
NORWALK, CONN USA Patt 


NO 2077 








STOP LOSSES "mia 
& TEMPLATES 

Dark blue background makes 

lare, increasing effici d -§ LU 

sare, tnereneing coceees ie STEEL BLUE 


Simply brush on right at bench: WITH 
ready for layout in few minutes. oS Hs 

scribed layout lines show up in DYKEM 
sharp relief. Also prevents metal 

The DYKEM CO., 2301 L.N. 11th S#., St. Louis, Mo. 
in Canada: 444 Pacific Ave., Toronto, Ont. 








SOLVENT DEGREASING 
and ALKALI CLEANING 


ng Mc nes 


DETREX “CORPORATION 


13001 Hillview Ave. © Detroit 27, Michigan 





capacity available for 
high speed production 
of small stampings. 


STAMPINGS 


AMERICAN METAL WORKS, Incorporated 


1537 Germantown Avenue, Philadelphia 22, Pa. 








Where 


Secure VICTOR 
GASKETS 
Oil SEALS 
GREASE RETAINERS 


Seals Are 

















FURNACES 


Gas Fired, Oil Fired or Hlectric 
For any Product, Process or Production 
Send your inquiries direc? te 
The Electric Furnace Co. 
Salem, Ohioc 








Heavy, medium and light stamp- 
ey ings in any quantity. A steady flow 
of production— you want it. 


beter yoy SAGE METAL CO. 
Hent Street, Worcester, Mess. 


QUALITY 
STAMPINGS 


QUALITY 
STAMPINGS 
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SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


DANLY MACHINE SPECIALTIES, INC. 
2100 South $2nd Avenve, Chicago, lilinois 
MILWAUKEE e LONG ISLAND CITY, WN. Y. 
DAYTON © DETROIT © ROCHESTER 
CLEVELAND ¢ PHILADELPHIA 
DUCOMMUN METALS & SUPPLY CO. 
les Angeles . Sen Francisco 


y yy 
yy 
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All Die Makers’ Supplies 


Denly Commercial Sets 
Danly Special Sets 


he 
DANLY PRECISION ox: srs 





.. for over 40 years 


THE PIONEER 
MANUFACTURER OF 








Now... 

A Heavy-duty 
Bench-type Engraving 
and Marking Machine... 
The PANTO Model UE-3 


@ HEAVIER CUTTING SPINDLE 
@ FOUR SPINDLE SPEEDS 





@ MORE PANTOGRAPH REDUCTIONS 
@ FORMING GUIDE ATTACHMENT 





Plus the exclusive Panto feature . . . Interchangeable 
heads for engraving, electrical marking, and acid etching. 


» Write for new Catalog 
H. P. PREIS ENGRAVING MACHINE COMPANY 


157C Summit Street Newark, New Jersey 





Since the beginning of modern aviation Wittek Hose Clamps have 
been known as the standard of the industry. Today they are being 
used by the nation’s teading militoery aircraft and engine builders. 


WITTEK (asked 


~~ Galle and Aviction 
1944. 





fugust 1, 





AUTOMATIC! CHUCKING' EQUIPMENT 


POTTER. & JOHNSTON MACHINE CO. 


PAWTUCKET, RHODE ISLAND 
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THIS TS QUR sos! 


orcE CO- 
ATLAS ge Provaoe 
LAWS! 
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DROP FORGINGS 








How to apply the HORIZONTAL ROTO-MATIC 


for increased Drilling Production is described 











in this 


@ FREE BOOKLET 


Learn how the Roto-Matic principle of 
continuous operation can be applied to 
your drilling, boring, reaming, facing, 
milling, etc., requirements and result in 
increased production. Write today for this 
booklet describing the many adapta- 
tions and advantages of the Roto-Matic. 


Ask for Bulletin No. G-110. 


Davis heal Thompson Co. 


Mfrs. of Machine Tools and Micrometers 


6411 W. Burnham St. - Milwaukee 14, Wisconsin 





_ MANUFACTURERS OF SHEET METAL 
AND TUBULAR ACCESSORIES 








“SHEET METAL 
FABRICATION 


BH 1 AIRCRAFT cO., Inc. lesen 


YORK 


159 


















































A-C Spark Plug Div 
Abrasive Company . 
Abrasive Dressing Too! Co... 
Accurate Spring Mfg. Co 
Ace Mfg. Corp....... 
Acheson Colloids Corp 
Acme Pattern & Tool Co., Inc. 
Adel Precision Products Corp 
Aero Screw Company 
Aeroquip Corporation 
Aerosphere, Inc. 
Aetna Ball Bearing 
Ahlberg Bearing C 
Air-Maze Corp. o¢ 
Air Reduction Sales Co.... 
Aircraft Accessories Corp.. 
Aircraft & Diesel Equip. Corp 
Aircraft-Marine Products, Inc.... 
Aircraft Nut Corp.. 
Aircraft Screw Broducts. 
Aircraft Standard Parts Co.. 
Ajax Electrothermic Corp 
Allegheny Ludlum Steel 
Allied Products Corp.... 
Allison Div., General 
Aluminum Co. of America 
Aluminum Industries, Inc... 
Alvey-Ferguson Co., The. 
American Air Filter Co., Ine 
American Corp 
American Brake Shoe Co..... ‘ 
American Brakeblok Div......... 
American Broach & Machine Co.,.. 
American Chain & Cable Co., Ine. 
American Chemical Paint Co..... 
American Coil Spring Co 
American Felt 
American Hammered 
Div. Koppers Co....... 
American Metal Works, Inc 
American Screw C - a=, ae 
American Steel & fire Co. 128 
Anchor Post Fence 
Heat Div.) 
Arens Controls, Inc....... ‘ 
Arkansas Fuel Oil Company....... 75 
Armstrong Cork Co....... os 
Aro Equipment Corp., The .... 100 
Arrow Safety Device Co.. 
Arter Grinding Machine 
Asian Air Associates... 156 
Associated Spring Corp 155 
Atlas Drop Forge Co... -- 159 
Auto Specialties Mfg. Co vada ee 
Automatic Transportation Co..... — 
Automotive & Aircraft Div. Amer 
Chain & Cable Co., Ine 


CGP, od 


3osch 


Piston Ring 


B-H Aircraft Co., Ine 
B-W Superchargers, Inc 
jakelite Corp 
Baker Ind Truck 
Raulang Co. ’ 
Baldwin Southwark Div 
Bantam Bearings Div., The 
rington Co. 
Barber-Colman Co. ........... 
Bardwell & McAlister, Inc. 
Barnes Co., W. F. & John.. ae" 
Bauer & Black Div. of Kendall Co 
Bearings Co. of America 
Bendix Aviation Corporation 
Bendix Products Div 
Eclipse Machine Div as 
Bendix-Westinghouse Automotive 
Air Brake Co... ‘ 
Berg Engineering Service 
Bethlehem Steel Co... 
Bijur Lubricating Corp 
Birdsboro Steel F’dry & Mach. Co. 
Black & Decker Electric Co. 
Blakeslee & Co., G. S..... 
Blanchard Machine Co., 
Bliss & Laughlin, Inc 
Aircraft Nut Corp 3 
Borg & Beck Div. Borg-Warner 
Borg-Warner Corp 
tower Roller Bearing Co 
Bridgeport Fabrics, In« 
Bridgeport Thermostat Co 
Bristol Co The 
Brown-Lipe Gear Co 
Brush Development Co The 
Bryant 


Div Baker 


Tor- 


Boots 


Chucking Grinder Ce 


Buell Manufacturing 

Bullard .Co., The . 
Bulldog Electric Products Co. 
Bundy Tubing Co oe daw Be 
Bunting Brass & Bronze Co.. 
Burdett Manufacturing Co.... 
Burgess-Norton Mfg. Co.... 


Camloc Fastener Corp.. 

Campbell, Andrew C., 
Chain & Cable Co., 

Campbell, Wyant & 
dry Co. 

Cannon Electric Development Co. 

Carbide & Carbon Chemicals Corp. 

Carboloy Co., Inc.. 

Cardox Corp. 

Carnegie-Illinois 

Carpenter Steel 

Celanese Celluloid Corp 

Central Equipment Co.. 

Central Screw 

Chace Co., W. 

Chambersburg Engineering 

Chandler Products Corp 

Chicago Rawhide Mfg. 

Chicago Screw Co., 

Chicago Show Printing Co., oe 

Cincinnati Milling Machine Co..... 

Cities Service Oil Co 

Clark Equipment Co 

Clark Trucktractor 
Equip. Co. 

Clayton Mfg. Co 

Clearing Machine Corp 

Cleveland Pneumatic Tool 

Clifford Manufacturing Co 

Climax Molybdenum Co 

Cold Metal Products Co., 

Columbia Steel Co 

Cone Automatic Machine Co., 

Connecticut Hard Rubber Co., The 

Consolidated Vultee Aircraft Corp. 

Continental-Diamond Fibre Co.... 

Continental Machines, 

Continental Rubber Works....... 

Continental Screw 

Corbin Screw Corp., 

Cotta Transmission 

Crane Packing 

Cullen-Friestedt 

Cunningham Co., M. 

Curtis Pneumatic Machinery 
of Curtis Mfg.. Co 


Div. Amer. 


Cannon Foun- 


Div. 


Danly Machine Specialties, Inc.... 
Dardelet Threadlock Corp.... 
Davis & Thompson Co 
Dazor Manufacturing 
Dearborn Gage Co 
De Bothezat Div., 

chine & Metals, 
Deepfreeze Div. Motor 

Corp. 
Denison Engineering Co., 
Designers for Industry, 
Detrex Corp. 
Detroit Broach Co.... 
De Walt Products 
Diamond Tool 
Disston & Sons, 
DoAll Company 
Dole Valve Co., 
Dow Chemical 
du Pont de Nemours & Co. 
Duro Metal Products Co 
Dykem Co., 
Dynamic Air Engrg. Inc 


Products 
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Eaton Mfg. Co., Wilcox-Rich Div. -— 
Eclipse Machine Division Bendix. 
Elastic Stop Nut Corp. of America 111 
Electric Auto-Lite 5 
Electric Furnace Co., 

Electric Storage Battery Co 

Electrix Corp. 

Electro Metallurgical C 

Electro Products Laboratories.... 
Emerman Machinery Corp 

Emerson Electric Mfg. Co., 

Empire Electric Brake Co 

Equitable Bearing Co. Inc.. 

Eutectic Welding Alloys Co.. 
Ex-Cell-O Corp 


Grand Specialties Co 


Fairfield Mfg. C« 

Federal-Mogul Corp. 

Federal Press Co., The 

Federal Seal Company 

Felters Co., The Re, eet 
Fenn Manufacturing Co., The.... 
Firestone Industrial Products Co... 
Fischer & Porter Co. 

Fisher Furnace Co... ........... 
Fitchburg Grinding Machine Corp. 
Fitzgerald Mfg. Co., The.. 
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Foote Bros. Gear & Machine Corp. 
Formica Insulation Co., The.... 
Fostoria Industrial Service 
Fuller Mfg. Co 

Fulton Sylphon 


G & O Mfg. 

Gabriel Co., 

Gairing Tool Co., 
Galland-Henning Mfg. 

Garrett Co., George K. 

Gear Grinding Machine Co 
General Analine & Film Corp..... 
General Controls 

General Electric 

General Machinery 
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General Screw Mfg. Co 
Gibson Company, Wm. 
Gisholt Machine Co. 
Globe Steel Tubes 
Govro-Nelson Co., 
Grammes & Sons, 


Great Lakes Steel 
Greenlee Bros. 
Grizzly Mfg. 
Guiberson Diesel Engine 


Corp 


Corp.. 


Hall Mfg. Co 

Hancock Manufacturing 

Hansen Mfg. C 

Harper Co., The H. 

Harrisburg Steel 

Hayes Industries, 

Heald Machine Co., 

Hedstrom Corp., Oscar 
Herbrand Corp. 

Hercules Powder 

Hills-McCanna Co. 

Hollingshead Corp., 

Holliston Mills, Ince., 

Hooven, Owens, Rentschler Co.... 
Hoover Ball & Bearing Co 
Houdaille-Hershey Corp. 
Houghton & Co., E. F 
Howell Electric Motors 
Hyatt Bearings Div. G. M 
Hyecar Chemical Co 
Hydraulic Press Mfg. 
Hydropress, Inc. 


Corp... 


Independent Engineering 

Indium Corp. of America......... 
Industrial Gear Mfg. 
Inland Mfg., Div. G. 
Inland Steel Co 
International Nickel Co., 
International Plasties Corp 
International Screw Co.... 


M. Corp..... 
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Jacobs Co., F. L.. 
Jenkins Bros ; 
Jessop Steel Co... 
Johnson Bronze Co 
Jones & Lamson Machine 


Kearney & Trecker Corp. 
Kempsmith Machine 
Kester Solder 

King-Seeley Corp 

Kling Bros. Energ. 
Kold-Hold Manufacturing 
Koppers Co. “ 
Kropp Forge Aviation Co 


Ladish Drop Forge C 

Lamson & Sessions Co... 
Lapointe Machine Tool Co 

Layne & Bowler, Inc 
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Leeds & Northrup Co 
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Littelfuse, Inc. : 

Lodge & Shipley Mach. Tool Co... 
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Logan Engineering Co 

Long Mfg. Div. Borg-Warner Corp. 
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Lyon-Raymond Corporation 


McAleer Manufacturing Co 
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Nichols & Sons, W 

Niles Tool Works Co... 
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North American Electric Lamp Co. 
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Norton Company 

Nox-Rust Corporation 
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Onsrud Machine 
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Reeves Brothers, 
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WITH TORRINGTON BEARING 





tFT TRUCKS, manufactured by the Tow- 
motor Corporation, are designed for 
the safe, rapid handling of multi-ton 
loads in around-the-clock service. To 
provide smooth operation in raising 
and lowering the load, Torrington NCS 
Needle Bearings are used on the hy- 
draulie lifting cylinder crosshead. X- 
section clearly shows how compactness 
and high capacity of these bearings 
make them especially suitable for this 
interesting application. 





MORE THAN 150,000 Jahco air- 
plane starters have been manu- 
factured by the “associates” of 
Jack & Heintz, Inc. Noted for 
their dependability and instant 
response to the starter switch, 
Jahco starters are now used ex- 
clusively in all large combat 
and bombing aircraft. Due to 
the necessity forcompact design 
and light weight, Torrington 
LN Needle Bearings were se- 
lected for use in the gears shown 
at the right. 





“OUT OF THE ORDINARY” bear- 
ing applications are an impor- 
tant phase of Torrington’s En- 
gineering Service. The specifi- 
cations may call for a bearing 
of unusual size, or special de- 
sign. Frequently a bearing pre- 
viously engineered for one ap- 
plication can be adapted to 
meet the requirements of an- 
other. Man in foreground in 
photo at right is handling the 
inner race of a large double-row 
tapered roller bearing, a type 
widely used in heavy-duty mill 
applications. 





DELINING & RELINING of brakes is done rapidly 
and efficiently in a series of automatic opera- ORRINGTO EARINGS 
tions performed by this brake relining machine 
manufactured by the Star Machine & Tool 


Company. Front and rear plungers, which STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


perform the delining and riveting operations, 
operate at nearly 300 R.P.M. To reduce THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 


friction to a minimum, special Torrington SOUTH BEND 21, INDIANA 
Roller Bearings are used for the plunger rollers. 
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CORBETT GMC HERCULES EI 
CONTINENTAL STUDEB 


FWD BUDA MARMON-HERRI 


STERLING ENGINES HALL-SCOTT 
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ZOLLNER MACHINE WORKS ° WAYNE, INDIANA Bl 
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Sure, both the Little Giant Ten ] 
Wheeler and its Shuler Axles look 
almost insignificant under this big 
industrial boiler. But that’s simply 
another tribute to Ten Wheelers and 
Shulers—and the bigger the job, the 
better we both like it! 


All over the world today — with 
Army, Navy, Marine Corps and most 
of our Allies — Shuler Axles are 
helping to roll the enemy back. 
Here at home, you'll find Shulers 


helping on almost every sort of 


ee 


eS, 


transportation work you can name. » 


Have you given any thought to how 


we might be able to help you? 


SHULER AXLE CO., Incorporated, LOUISVILLE, KY. 


Export Division: 38 Pearl St., New York, N. Y. 
West Coast Warehouse: Ford & Derby Streets, Oakland, Calif. 











